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jLoJl 


> 1 -> "'V I _a Ajj^AjaIc- i^yXxj» ji i jLiit .Ida A^.lfui i_jIjSJI I j* 

| j ^jQ£. .1 j tjwj eJjLJI AjJlil ^ 

c\J„, t( j jaJ\ CjLuI£] 1 (jj-^ Wr> J jsjj 

QA AjuLJ ^ Jala A^jia JI>U! Ajl^fll .IgjjJ Uj djLdill } UU1I 3 J Jill 
[Jj i aj 2 ' j ■*. 'l l A__aa dijA Jl jja jAj VdAjljJ^JI ^ISl) V IjLal ‘ ^>a*JI 


diUljaJI lilli 4>a fC-jil <^3^ LS-*^ Ji^J (JJ Vj 

jj ; pi£Ji 4^3 jjJy djbl^A. 0=- jA^ 1 cJ^ 3 ' ur?y 

Jk JjSJ JI>J </* JW U oA£ ^ C,bl -^ J ->*** 

IV Ja 4o_>ijS l^pl du^al dAjljjaJI l jj :3 _>a1I ®1a i-aJj^JI (jUJ 


f U A ^ *."»>. "k. \ A u.il *ia 4 U n.n AaJ 11 V 


1 2,*r. tjj^all djU_p dul£ Jjj iL^Ua ilraJI JaJ=>. AjI^J jA '^A 


(_JjL_=oj dlLJjJ 4-aCJJ Aj^jaL Aj_> ku £ j*-aj ^3 AijU^i ^ ilSiAAj 

a__x 13I sLi_j Jj-^i oc. <_Li£U jUaill a*Aj V djUiadj 

. J ■*■'" ^‘ ,r - LaA Jjlu J 


/ IJr, oJjal Aa=>— b ^UAl dljuui ^>jiJI J jj^P 

CJ£X*i\ J y/.l l ^ Aa*a dlll$Jl did- Lie 3 Jj 3 £UJ ^ L*jJj 
_a , - i _a. ^1 AjjiaJI AjjjiJI dlil jadVI (jl diLjS>a 
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ojJja' A g -i r^l l .iic. £ca a_)jiS #. jjuj ^gjij iljji (_£_^uull ^>»]l ^SLa 
^—a 4—j j u a J & H u^l—k^ajll >Jjj—jI JL-ojVI a£_uj (Jj2lj i* < >-v (j-oj 
lij—ui 4Ju jjSI 4 Aj1i <jj_yiuiall (JilljJall _}fv* ij eliLo jlV'-nl l 

<■ *1 . . . jrik (_j^o] jjcoll ^ . jlVi'i ^ AjjUJI alii J ^j-ist-oj clft jjlajj 4 aJ 1! aLiil 

A—j£jaJ CjLajjh'ial' ^Jc. ^o]l o_^jial 4j£^aJl s^laawili c_i£l_j£tll 

A i I C. jj\ -%~il ^»_£UI ffrjH ^unli C il jA ^jj! (_yA [uj j -*all 4 ij» m.\ II 

.Ljkll Sjjall J Jjijl <jjj jjLcj (_£ j-a_>3l aLull 4 jSC- j \ 

j *iJ ^jXuLoll fjC. <Gjuil_p (. _o-b ^2 

j >» ’ I jLal (^ g-majjjl lj ( _ s -asJI AJiill fj\ JtlljjL-aJI pLjaC-V < _ S ^-J_>uull 

‘ (JLlujj ... jl (jc. cliLj. vill 4 a, i.llc. 

(j *> 1 ^;l*i~i>>i‘) IjLoJ ^ iWl...*i IjLal 

? jaUl JU ^LjjSfl Ajij ^ ljU ?jj£y J ^Lil 

nil—Ij (j _1c. AjLsk^U 4j_jlLa 4 j*j iJ 4 t-> 4 il 4_u)ljJ Ua j 

lj! -£ ^>=JI ts -k. j 4^-aII sjJii tl)liij£j ^gic. ±*LUU j 4 a ill jjl g ■ ^3 jjj 

4—il jj . l , il l ^4 i rjr. JJC. 1 jA^ 4 '. j L^-\W j ^i]| ■ ~~ ,Vs -* . 1 SjaLJI 4 ■» ■ ,.I 1 

is* ^ ’<J J=*-VI dllyill .lie. clll JA.1 LS i& V tf | 

oA4 a . j ^jjj 4 j ! /iK 4st.in ^^A j^jclai! ajJjalaJt 4j"ij.^»H cjl jCall ^jl '•>■ 

4jjlia Ac rkj ^Iu 1 jA 4 jjJ-all c_Sj£jHj 4a])lc- l^J 

lc J Lo jA IJA (J*Jj ( j 'll JuC 4 1 w, .^i^ l 4 J ■ .ti l j *i .i<nl 

tllll c-Liill jjiall Ai& A^aC.LnxJI ul j|. ^ V' j^laj /jjj Ui» _jU 
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(JSjjoj ljujJa u (.bail .iSjjjj i^uull Aic Ajqj j) n-Til l 

-«■**» { -»jir Tl 


y, CjlijlSJI (jxi (jc. jJo!l jjUjj Jj-ai) U <j) Jj&jj 

jjj__j Uij 11 -L" 4J■ ■■ 1 1 j-'J <«libl jjsJI 3 ] J jw- i M ^5-ic. ojjall 

J« J 5 _il^j (_£jxjll jjSLsjII (j£jj tLa 4->Cu j \ U a^^-bj 

^ul j t-^ll *1^ jjjSj La l^jb ^jII ab^Vt jjJJ Jc* 0j-ifiil 

jjC- jj"»~ V] 4,5* L* Ailll . (JjS~i 111 -nil aj $3 jl tjjjSll A^alS Jb-a 

** if- i-*W . '■— I I ^j-a frljQjl a t _ 5 -b (j£l (jabaifl ^^-lll Aj^a 8 °3 a 

.^-ball (jc. (JK (jjJ buaj jbd' 

bljiba jsJ (J ic. I jjiso jbjll AiJj tj jAill ^>ill (ji <j_£P cK'J^Jj 
J—SillJ (J 1— 14 a. <ja jJxA ^ a b -a (jboji 4^9 <j 4 i>a]l (jipbi 45^0 (^ylc 

1 1 '!■»I I S^jji]| 4 bj . „y 4jl1 4j<uu» (jl (j£aJ Lai V 1^-1 J 

jjC blxll oJjSII <jl (j&J Aa g -a Ajaiafl b& £*_)laJj ^ 

n ‘>r_ Aj_^juiull Ailll cHibubiil ^laj La I g u_) £ja V Aj_^.i ii1 I 

a .*, 1 4jJ 1*. ..m A ie.1 ^‘i-s. l A ‘j il 1 ■* jl» ^ 

tUo^ui AJlIII ‘ -<1 < ■ ■■' ■ ■' ! -'■»" V Ajjjhdl jjc blxll aJ^SJI I 3 LJ 
SjjO—a-o _j<b Aia.^ L^iSjJ Jijua Uabu a Vj» a I I Aiii! at j) »-JS2 JJJ 

(Jjjua__aj 2 £• —Jj (Jilall 1* jjboJj Jlilal I3JI 

,_5 jibxui !l jjc. >iJI Jlibi (ji JjSjJ tjji ^ 3 ic.i j CjIjjLo 

iil_ Sj _ a (_j_lc Ajtlll j ^all JJ iaJj Aiill jjA b' >- j ^>A j Aik<s bjjLa 
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-all ^—3 _^j£i (^ialxo _j_jJbjj 4-1 .iL*. Til Jajjt-i-jJ 4jLaA.nl ^3 4j&aJI 

£e-all gjJaj 4a j4 jl ^ui VI lSjaj jjSaill ^ylfr JfrLti 

J—«j gjJa —ill (J1- «jSV (J^jial a jj3 _)Aj]I £t-a j] ‘ IV jjSI (jjSj 

j jj^ll ejjl 4 ] I^Aj tojVjl I (Jj3 4Ajuhj (Jaj£j Mnlll Lujj toiV jll 

.4x11 AikidlU 

tlal—uil {j—a <_jl— jSII A^ajxJ La (JS ^ JjLuiII (jiajxll jj! Jaxlij 

Jj —aj ... J j__a_j]I (Jxl ^ya 1 ^) 1 ^ill J 4jjaLLall j^lala jA 4 jL1ajj 4jxj_}uij 
(J —?-i O* _>-fiJlj 4xuSlxa]l i.Ua jjjSjJ .iSjy .^^isjjlj ijfa jAj l^L-aVI 
oj—A jjlj t4-a«.XaJlj <■ ffiM I ^ylfr jjSVI/ < xiiV 1/^I‘ ^/U tlSJI <jl j OjajII 
4—ajjj <—suLlaj j-ijj j_jLul 4j-ajC- ^ 13A tojjlala 4jjiLip 4 jLsC 

Ij— fa J—& j . ^ 4j i , )ll JalSjll VLja® c^-all iJjUjjSj 

.4j_fuull 4jE.Lala.VI alj~v.ll CjVLjv-o (JS .,pJ 

i— iIxjj— uilj ^cgj] (Jac. (JLaclj 4]g o"m o«.\jjjl ^gJI «_)Lj£]I ^ I’y-v.j j 

**■ V 1 gjl j nVilMiJ ^1 4>rtlft..iall j 4fi-axla]l tXjLutl^jjll ^ya 

Laj t«l jj-rtl ^ya 4jSL La Ak^yutj i4j ^.LojAV I ^jJI Li i_jCJj ojLpC. i_jL±ul 4^j 

jSii «bJj 4C. iJjVLa-a 4 jx1c- jla] ^ 4 ajSj 

a-jji—i (jc. 4x^o ^jLji Jjv-ajj c-jI.rtC-VI ^ic jjl i—sjS . \ 

4—xiu i—ij —uij jSall ^J4all till j t^jj-ull 4x1 

■ 4-ag a cliliLjj£l j dlLJ 
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< _ g jjl lAiliy^-aU jjWllI (jc. jjSjJ 4j_^iaj .V 

A ij.^. .U 4__UI v j_^a jj»j AjS iJLilx.I JjVI AjaAI jSjjj 

j _ Sa _j liA ( A*_t Lu3 AjljIjj t. ij5o djVla. ( ^ .> ia<l' jj 

(jjjJ_L iiljl_a O jLa i _^ (Jjiijll jjJlc.) (jJj-ilLl 

A j^iaj j ■ .icTij jl -ill Aj_)tull ^iaLoJI 1 i i~U i.si 

jjl IaIj.W CAp\ AjSjlnJl Cj^lj.’ln'lll (jl cJuSi jjjjjlLl 

(Jl j JlLoj a A. djljjsu ^gJj ^gjJaSu 

A i H I A i .., U jj_Jbjj JsL< 3 IjC-j jJ^LaJ • V 

, A i j ■* il l Aiil 4^al*JI <jui _p]l (jiJ-aSi Igj (■ I j 

A 1 .sij & ej_jiaJ-all ' *“*» J ' "* _j_clajll 4jjiaj AjaAI 4juiI_j.}1I .1 

(_5j a.j tebaJIj J*l_ala 4 jJjJ JaIaj] <_$jSa jUajj 

* m t 

^ja V-ij jSiM <-=».L^ AjjiajJI ^fcVr jl 

j. ^sqI I ^l * 1 ■ J \ *. l*x A>a.x-J jJj *j 

•«^jJ 








4 ii £jjL_jJI duji <jl j oLajifl 

AlL-utfl ^ J4> cU l)W^ ‘0^4^ O - S 1 ^ 8 
<a; All—ui y —ft tSJ-uK JS*JI 
CjI j 1 .i$'i.nn 11 (jJjX-j p^ua ^ I 4 JC 1 AJaVI 
■*■< <ji ^»VI jiljj ‘AiiwVI 

(j_Cj AlL-uiVI CP J*a*a Sjl* 

^ -y ill ^AAljj tl^lAua £yA 1 aW 

Ijjb ^l_n (jic SjSUj l^iyja. u^US 

tl^AwiaJ V <^aJ li&fej tl^j JtUI fLojA’sH (jit 

.1^1! ii Lu}j 


(5Ji J 

jj _ki <jc. o ja. y> o^jJaLk^a <^111 <AjjS Laiuj ullia. ujI oAC. Ala 

> I N «. * (j^J fJ ‘Ajic. 4jU>VI fl Vl>a ^a ■* ^aJl 

jj_a njh'i ^ <_S*aA> ALSj tJuiuSI Jjaj jUal (j^C- CjL jJj 

(j^lj tjjjLa_ji*-a £-a (j ^i^ l ’lj j o-1jA=>. Aj^jaj jjt IjS <jl 4i Jl^i 1 —slUa 


t(J __jj| A_ jS (jj_II ^jVI <^ 1 J-^' Jala cJc- J>J' *W- 

■ -■ V'U j tUaJLc. «. jail jjSj t-isS (jc. Aiu!jAa ^IuaU. 1 vllaAS jl 
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jjl =oj (Jsia ^AaaJb ,jl ^3 jj) ^jjjl Au (4x2 jj! jl J La i_ijC-l ( _ s ail 

. jaxll jjx 4aalall 


£ J—nilJ (4a=JI dllajlill (■ <l“v\,n £iaill (jC- dl-Iaal ^U.>. ^3 CuS 
Aijall lie'll' (Jjlall lift l_sj£j ^-all i. ilTi>j j .%.1 (_$l ^^Jb. 

(ji >.l'~LJL>ljl ^jjl jAu (j£l_j (AxJJI i (Jl I ^i'iMI .><T flll J 


. LuiLax Ijpj tlljokJ 23 du£i 4» V) jjlw-il jjj jjjo ^kA 


• Tl^a 4_i_£ilii. 4Jtl (_£_^>iVl djljljaaJl dlwuJ! (j£]j" I (Jala ^alL.n jl 

A —illl j_a«j —all i_l— i\ jaJI t>a*J jjJjV 4j-ajS Jl jiall ^ t'l.hj 

iil_jl—ui fj —a 1 ^)__jj£ (jj.ilj £-_^uil ^Jl£ll jl >- llgaajua jh-t\ 1 £; > n^'ij 

j£-»i </l J (. iuS j ( JasJI ftliui ‘UjuiLjj'VI AC-I jill jxUaj (_su £J (jil ^JUaajI 

1—o£Lq 4ja.jaL 0 djlalfLolj 4a&laia 4Ajj a! <■' Hiijl diljl jj-wll JuC- JL-sajU jil 
llL_j X_St £jjyl laslS j£j fJ |2A ji Ajj (djliill ^j^-^1 AjlwuIIj JlaJI jA 

.^gjjaJ Call j dilal jja. (jau-ol .^Ic jj j 

c 

t^alLuul * 2 -k -" .l^laajujl J 


."?4iaauu 4x1 JaSa \gj.\I Calal jaaJl Ja" 

<■ " ■ •* 1 ‘i ljaaJI (jl (j—a ^>£.^11 ^glc jl Siillj jAjj V (V" tLa-doja dual 

|j —A (j]—3 (4 ii- £-_tjll (jaj Lcj 3 (__ja*a 1 j 1 .'-tiM Jj^al jjj I 

^1. 1-vTi Mi l J__iLo — 12—a. 4j-> l-ini 4i_^la jja JaSS 4x111 4auu Jl > >-i')j’ 1 

. , * * < < 

J—a-o j_$ a -1 JJ —oV J—jLxo (_jl ^lc.1 LaS Igaaj Aaj V j — dljj-all 

.4 lajuH »tad! dlualj (Jaxllj Jlx3Vl_S ftLajajM (jC- liiaAlj (dlLalSlI 
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.TJ flj :!*51S >\ JaL jlL 

(iL_Lai V j!iSi diSjjl 4 J£1 _jJ)}\ illjSa LaKj tilijjjij Ija 

(,§—9 tjA ■%. qJ\ ^"'-v jSfl «.LalxJI ,j-» .la.1 V Ail tJjSt (jt £jJai*Jj lAjlaj 
f1 -* ■ ■■' Jc- (JjitaJ A Kj i n,l t" )1 *J IjLol 4AaJI t _ s ic- (JIjjuJI 

(jajj 4j_£ Jaail (jjiaJI (_pajai A^jj'vll Ajl ?A Li j.u,i (JIjlsIj 

^jJaj_}C. j A^jalail j (jlaJI (j<ii j llllil _^aJI J jjJaLuiS/l (jl U_Sjaj 

(jl _alj A jlSj ~1 (jii ctl) (_ 5 el jjj jS La 1 $ » j <a > jjj-ol J jjJ ^Slal 

A <n W'lllM Lkj^al (_L-^Ijjj AjljVI aJLuuJI iiiljljj^JI 

VtilljS _y^i\ (jj£j V I^Lal 4 boil (jx }-ii iiil ililii 

a__l liLai jl ?(JjS (j* Aijliall aifc Jaa .il IjLai (jji) J& iliod Ijlj 
JSilj ■ A if. i"'...'l i" '1 jj \*B Lit il AjjJLJI jl . cLalc IgJa~v\j 

(j_c. IgJJJ Laji J-<al j4J v 1 jlA £A IgjSlj iJajala j^3 ^JL*J Jc. jjU Ig-U 

Lb-ill Ijj |j _A — ' g ■»!»' J& 0_p3 (jc. I .aui^"l Vj tA J-ijmj vllUJ (jjjia 

ji.^ a"i A_ljlaAJ I j±s£ ' <...ai l 1 <!•■* LaJj iiflij ^Jc- l^ilj^a Ajjf)/1 LiAjl jAa. 

A_iJ ^IL.. ^. /.I ^ jl bl -1 ~'A*~'..iVl i jjxjla i ijiLoJj jl (a jjjSJI LiaLlxl 

1_ ajjj lAjkla—Sllall A j-»j>ii;ll AJU&aJI oifc h-wl’l jl jjJ lift <_)U-J ‘ jljAall 

^_a jlaJl J ' < sa"iU j»_pUl (_jj^a\l f i '.11 ^ ’’■■■' aJLuiaII (^C-J JJC jjc. i i/ia'i 

5 I ( C ( 

A i .* 1 1 ^ *J | Jj (^oxll jj«a JUjyiJ AJImmII lluulj LaiS ^g-jjl A4yin.il j l_^aVl 

(j-aj 4 jj__^lil (JS (_a^Liajl Jl A_als ^5^11 I JJ-^W a j jLuj b 

^_U1 ^ j_^.Vl Cj^SAall (> ja£ll jlii Jail ajAJl dlJaill JS Jkb 
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A_^ij t/si ill ..i ^j]| ^ jjJaal 1 (JIjjuiII jA IliA jj/J j t4 -/IJ 1 H-S- -fl LajJ 1 a! iil-s 
^_ill (Jil^Jl jl (jll 4j3 jLil (J ill <J jjJ (jl jj I^A ljj£jjj i jA jl£ LaJj 

j— j£VIj 4>1a 1I LLjaslI AjjIIc- ( _ 5 jss {jaaj V 4-i<al*JI IhIImiI ^ Ig^. jJLj 

. Lojji^. 


(_1_aj 


.aj IgjV <iili i (JjjJoiil ojiLoll AJLulaII tillj l ^ya IjA l'ill'll ^jUVljj 

jl jl—jc _2 (_pa2jj LgjVj tA jaAI _jpSit Igil Lilia ^ill aJIuiVI ja j/'^" 

A _jjiill ajj_all jl (jj/ij11 pl£jll jjsij lj.nl > IjjI Ig-uiij jlixj 

i til—Jj ^ lc 4jla^U jg -\ (_jia ^Jc. j ^jjl JSjj i (JlilaVl jl»t /*.! AatjLuJI 

l T'h ^gjll 4 1* ..iVl jx j/.<H ^ jla AjAts. j<a JjC-I jl ^Jl I jlajJaa ^ W j 

£*ia —j JjJa. LaUJ^sI (J5VI jjJc. Uil jl tJjjla jaj Joa lAliauas liil 

. ^Lall jlaj li& LaC- CjIajLcaIL) ojlil (Jil j^l 111 jJjj aJjIS (JjIaj 

JIS—til j Aiill jjj <_jlia^l Aa.jl AjIIjII (JjjL^aill t‘'t il <_ sjjoij 

1—gj I—gJ <Jj 2 ^ tllLijaiu-a (_J_)i.Vl ^-IjiVl 4-a.ljjj IjLolj (<_£ja.SM (JL-saiVl 

^ — all 5 JJJ Cjj jlaj i Sj£ j 1I .W 4 Uij.- i 4jl1 j]|j 1 g 4ljl -s. /-. Vic. 1 jl^t~- 

ti-ijijJ j^gjll Jajjjill j (_5jall Loj tdlLlj)» t«-iII oJSA t5 Jc. t_llitill IgifLal ^in,) 

j—C. tillj jLuilj t A3 jJjliia1I jjC. Ajjjiajll o ja-iall Jjla Ljjgajj AjI^J 
J>L_^V1 •i—£jj j-s i ^Jc. 4»111 j ^_^uull jA-oll jjl-.il ^giiA-aaj -jja'i 

j — C. 4 nis i tljSjll liA L_Lti£jj i4jjjou11 jjc. j 4jjjiull ^1A a^U J jlaall 
— (J—ail jl 4jj*idl jjc. (Jjaxllj jjuull Ja*Ji jjj ^^jl yiimlj iJjS JU^isil 
<3-0 JSaill I^a ~ >Ai..j ^^1 ^•Li^aVI jjj Jl^aiVI :~l _jjSl jjSj 
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C5" 


-it —II jl jSj— lb jjJ».j ('La tVinM ^ ^gjll ^la-«VI (jJJj JL-ojVI 

S > 

^ tjj— t~n ^ —3 i. 1 mi < s"ij LaLjoall oJA 4 II» ^ Ajuj^ll <_£ ill ^g jin-nl l 

_ 1 uj t_>b<JI J J. --<» l> (_J*-a 2 (_)S jl n-> _i o jla.A .1 * jlt-i. Ig <\I 1 t /i 


J*-ai j iASjLuJI Jjj.^sII ^2 tljjSjg j^all /yAl^JI j cJL^bLkill j JM .-^ll (J 1c. 

J (J—LaC- * *'/ gll 4 jjiI jill oAA cljljiii. i ‘yxi ^4 

< < 

jjl (_£ jl IjgJj 1(_)lrL-all |j& ^3 Q-laljut-a]| dlbjlaill ^j>i la■ >^a j->. 1 ^ lr_ 4 t^■,. 1 

iaLa 4jl j_)l bljlli v_J jLuil jjJI i__)^2l j~i '1 ^Ic. -^j.jII | ja Jj l 1 V 1 
(jV c?l . ,lj J4—jlj^>JI 4£jaJ AjjouILi (jjz'■ ..I-s. (jiajxllj i_jjj_£ll ^jj£j 
AiLllb I «■ >-*»J bg ^ -_jl^LaJj Ig^ljm ^ jlik, 4*3i^Lall ^yc. 0jbjJI j - — i'Io^I I 
. IjaJj IjUal L_a!j!l! tjjJsuu Ig > >itj 1 g 5 J l~i~*' AjsjS <-_sLuu£V _) " j 


t_j_la. to 


Of. 


ii»_)b£JI <JjS?l e-_jaJI j£jJj tA-ituj'i^) t_jljjl Aj^Ij (_ua^)*JI - S J 
£• j ill ^^Jc. a_^ali Lxijlj lgj| ^^3 «».,■. 11 j AjtUI 4*u^a ^le. iAJlIII 4jl j '«~- j 

4., lSb o—a £>J1—suj t^t-all £- jjJaya i—)b£J! ^jbll p.^jaj| (Jjljjjj ‘(_g J'-bll 

Cj^l£jui_oJLi ( _yaj £o ^jll (_£_^»4jll £1*11 4ajal Ajjuiilb j^jlfc jjc. jA La JjJoJj 

j—C. j—A j t(_j1 —jSJI i ya i * illMI iAjlIII I ^ ^ _J Li"i (jjll oJj^sJI 

JloJ l_jLkjjVI (- 3^' | 0 (jLiajl _3 jaaJI ^-LoijVI jjL*'1I 

AjAaIj Luajl JjLajj y-c. AjJll j ^^uull -x^ojl ^ jL»*\l 4j ■ ,.l. ..V1 4 -al-v. II 

^5 —3 — -ail J—4t I — jjjaijj >■ " , ilifr j. ^^1 JL-iajifl "4,lfL.ji/a'' jj 

lls.^oll o3A AJVJj AiaAl jLij (Jli^Lalall ^ya *jj i^jIjSJI j t^J1,I 

JJ J) Jj-ajil 
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A _ uil aJjia. 4jlasu Jajj jA j VI <_i^A Aajj 

11Lj3j tUfclj c \jVl f -\JJ SjxxiuJl CA^a\ JiaV' t>* 

j_a (jL—laj £_u!jV Ij j ta i x ^-Jajfc jl °^A (JJSaal 

j j i'i. -al l (i I jaJI jj$.a>1 IjjuUa jj£j jl Liajl (Jail L«S > ^ .^>1x11 

A »«M1 U_Ja_i]| £t_Jajl jl I jl£ U1S <IiljU.j *4,1*1*11 (JjluialL 

J „ j_J&| ASjiall ialSill (J^XJ JJj^ CjIjUj *4jj& JJt CjUik^AJ 
^ 1 j* jll LS ic. f j**J J^- j* I j-tJ^a jPJ 4jjall Ajaiill 

j.* 'l l j lj«>. j] jjjll ja (JSu 4_*-aliJI AjiSill t l) l.*OI l-ii^ ^l ^>1 Jaauil * . Tiro l 

-■■■ all jjJ_sJ A5 *1Jill axJ jl t-iuiaJj (tajif tiili jlS Lojj=». 

j > Ke- 1 ^jjl Au (J^*J lila. “ £*ll jfr jAj «_jt£ll j* ixu.jll 

|_jj i <n< jljj ^ (jLoiall aJjlc. 4J jjSjJui (J 1 lAA £* ^->1 1 (J^J 

-; j—Aj * ij J^iJl ^^C-jlIj J**jU ot^jll J j^ai AlAa ^JJAJ JJ 

.VUa. JSVIJ jujVI ciuaill jAj t^UaJI Jv-siill J 4^jajC.l (jill 

$.1 jl 4jjijujJI j* I jA! jillUmJ jl Aiill oLij jC i_u£ j* JS -il^jj 

1'* .-l-i Ijl j£ jA-aJ "4jiL*lll (—iI m: I j-^H (jaJjU Ajxaa. I ll»> J® i—lliuVl 

*4_*lll alia ,) £ j*iaj* JjLnj ^1 tiiajJI (jljjl JS jla*-J ^ ^*1*1 flc- J 

^ a 4 ijxall ijll aJI (jl jjl L>* (_g-^l >\ al l (jaajall i_ilijl jl jsll *—J 

^ Si ^l^ui^l jjic. 4jau»aJI ajJ3 ija A=JI di*i»ai ^1 tAjjlaill t—iXabll 

t 

ji ^ »j;l^j iA< 9 jall AjIIc Jjlj-»j (>« o. ' . ili"l ^ LaC. ISLia2 c^-j*Jaj-all 

9 * * * 

A ^J UH ^ jj aj <i-iai £• J*-S>J jlj liji-*i Uuib Ualc. Lliafa 
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Jjj (_jl Ai jjjjJ jjJajx ^jC. tlijau AjI&j <*juU V — 

A« 4*JI o jlA 3aiS Ajj• <i Ailll aLL tlAj^iaj ~(_yjll Ajj^jII (Jli J 

a Liu jj& A^JajaLoll ‘"'I LLa ^'1 jjl e jLiV L t Aj tlttl& AjjkJ_jL3t 

V a^jlaavxJI IgjlLl..' jjx tJjJaSl Ajjj^^jjL a-ic-ls (^jic Axuxj jx Cjuuj] AJtlll 

(j_a Vij la,1 Lx jx Ig.j.>»LI (_Jjxjj tAajl^jll AjxLtll CjLu^VI ^Loj Jl jj 

A »J'L e. i *~ il. ^Ij>71 lilfc _jA ijxul _jA La jl j t (Jit xll ^9 ll ijfll 1x11 
0 

^2 1 »■».>» oJ j ^._yxll Aj jLJ!j AjjiiMl _jj t. (JjAxJ! (jAJ Axjlill jjljsllj Ailll 
A_3_ycxll jl ^_S^xxli Aj«Ja_ L A_jjxx AjaIc. j Ajjuxla Aj^>laj JS 

t 

Aiaux ^Lgjxllj Aalxjx aISLx AiuaaLI aift j ( ^C-lx1i.%Vl til jLxll j\ 

t jj_xjj ‘ (j ' L'.l l A.». ml j A jiO*i LLmaS ^^ic- J/tuL IgjV l^laj ‘ Ajxlxjl 1* l-J lxll 

‘Aatsjj ILucj j./i-vUl jii£l CjI jjlajj jxl jAj t^LolS Igj Lju» lj l g x g<* > 

J__iLa k j]l jU A ^ jl A__xgxll Axl A .>■ pl&i ^2 AxJLxll jJjxC- jA till j] 

Lo <Jjua=u ^ Liia.j Jxb (jl ^oxl (-5^ (^ jAxuJJ <jl La^^)x (jaJj t^y^JLxwJl 

■ A K Lxll AIxLxII AaJlxxll ^^Jl jx Igj^jSj 

jl 1<~- fjj XJJ ljuJ J t A ■ ^.1 A.11 ^“il-v J^L.1 IjLji. Ij jjft 1 lift JJJC.1 J 

* . * 

a j '*' I' A__s._pj A_uil_j.lli Aixmj (jjiil (jxaJl a (jW C5^ L?^W 

(jAu Lcjl — i_jLSJ1 11a ^ LgjaJlc- ( _ s j 11 tlilc. jjJajxll Igjc. t LiiSj ^jII 
^ ^gjLujLax t _ s Jc. (jjLoiVl ^ IjLuC.1 ‘ AmaliJl AjjSill ^IjLajl £- jxjajJ 

^gjLxaj <J jal£ AiLmaVL iAjjjiajll LatjJj t_i L^>& VI ^Jb JLma 

^_1c. t_lLSJl tiiilj ^jic. LuUmljj tll’yi ’Nxl l (jxaxj ^ LjL& 
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Ajj&ill cliljjSJI J (Jjiuj2UIj ^jXull ApJI (jjlill l-J iIjW^I 

j-e _all jjj Al>ljtll ejpS jji.1 uAilja. <Jiiuj — ^ 4j-al^ “ 

iJjIjjwi _till jjliil j\ jl jl jJalo i_jjLjI jb JjbJ pj cAiiilj 

Ci*j5 Lailj *bfc JjuiIjJ £• jj^ayt jAljliil Ja J*J ilAjjSl Laj ‘AJjJI 

(iibj 4 <ljlia jl£al£ Ia jjJ JjAa. J aLaiII (JjbjlajJI j« jJ*-a Ajiab-aJ 
AjJaj 4juJ>ja JaC jl ^^jupaJ i4-il jaSI J ( _ s ^j ^oAajJ j« AJj*ll t_sA$J 
■ _ .1 "iCti | 1 a i _ >jl q i jaJ bb£ ~ jV* ■ . 1 ' AjxSLLall i—il J Amul l tj£l AloLui 

jl bja—jl j»p <jiui (jjjll Jlibjj jx> jJJ .^M jjjC-'l jj J 1 Jp 3 - 1 (31 J^- 
^_jl lg_jt£ij JimljA JajC.1 JiV liiljj iblAaslt oAA A_uilj.il ^AA$-=>. Ijlb 

jp_Jjll ^_a I (jj _ i-Sn bjbjlajll Jj V i_iL£j£l jjjS Aa. 

Jj -3> V] jjill j ji ji 'P CP> jUl^-J (J K-ib-aj^l j 

iAjLo jl*-a jVoii ^ iluil ji C-lllSj t^Ajbiuil AJJ p Jpll jj^ bll j« iljljuixll 

CjliLoi_ jSI A.H. WO J ^jLaljjLiil Jl XaS3 C-liJal Jib p j«J ‘(_p u, l J '—J 

(jbol J_pi A jl £ ' J V -Vu P jl — jjA^uall Clbc- JJ frlij — Cjljla.j isA jA=>j» 

• l^Miij jlifchfl 6AA tlsljlii Jill j J^.S’I CjIuiIjAII (JSl l*2wj« 

(J jij t^g—AJtuiaJ Aj-ola pic- Jj'l£j Ajlbll Cl Ks^il l jAJJ A3 j 

£- jjl Jjopa pvj Jji j tjbj^Aiuj AllaJpl j JjajII jb t—ijic-i ji Uol jl 
i_lAilA—all J —Jaj jjSl£jai—IIj jl«ijj$_aJI 1 —J jj^'l jl J] 

I _ajlj tjbuuill J Ajtla Ap Jjl bib AJAui jJ j^Jj J Ajk*jljll 

A 3 j*j Aija-all jc. illapl ji AajE-i Jji (J jJA JU La£ ^-«aVI Jc- S >.i »nll 
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jA ULtt (_jc Liaj aJAjc.ljbj Ajjjj AlLLk CjL^ I jfral l^a. IjjuS 

J3 (jjSI Ij$Jj ljuAs* JjIj J) ji AljjjjJall CjtjjVl jliiaVl ^jc. JUJI 

~ 3*-^ (jULl I_g jl£aV -3JjJI Ajlac. (J^li. La I j] (jjJkdoLa iT ifttt-a. 

CjVjLuuU ajLI Jv i^i l JSj (__paj^jall ^ya ^LJ5 

j—iiSI AaI^J] Ajallall (Jjljull (J^a *.J ^iwaJ (ji Jl IjsA (j|j tiiljSjillj 

(^ic- JjLru (_jll jLlaLi iJjJaiS/l (jA eJj-l 2 k. Ajjl j ,jij tAc-Luildj ^jjS 

.(JIjjuoJI Ifi.J.tA 
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JjVl uU)l 


UUI 




j/tfl JaaStJI 


Adjldll 


(jji—i jSiaj tjSLall £ij jluSji (jA Aijliall 
A«j.i *si !j^uidl £>>* Jlslc> ^awlAj AjmI A 3ijLL> 

.AJjjxa 


j JJ* UJJ** 


jLuaSI jjiui 

4 u^.1a 1 I jjj — JaUJI JjLlujVI _§i <' -> j^ ■ ■» ^-q c£ 1 1 — Lie. jj ^jio i i 
j % i jSaj ' il^J Jjllaj V ^^jll Aja_JXjoll ojJall _jj.jg.il] ftJ WjoII 

» ..il‘a‘''i jj| ^iW'i.a’i j ^tJajui ^le- >-)l nl^ll (j£ (j& *■ <l"l^4 

HSj-J&\ £l_jiVl Jc. l«3lja V JSL->j ,>** £* liJaju jl£aVl 

iASj _U> La ^jlc. UjUa (j_j£j jISj ^^.jljjull lijjjSj AjL <jl Jjlljall ^ A^jj 

tjlllj £• I j 'V I £ya tljl** tliSkjjl _j_yJajll dll jiu ^ya (jjAvLall dUus (jj 

4 j| A__jS1_jJV1_J Aj£jUI dljAsdl (_5_jA >—sVVl dl_jjjsC-_j t^M A aV I 

4 iK/i jjc. Aji^J ^^3 Jf' ■ -"' ^aS _j& l»< jjj« JaSS Ia^Ij tJ^lj ta Ata -all 

.lillj jjJc. ajAall Adi d_j_jlxi ji> Jai2 lAaJ j .jV iillij C^IWI ^ 
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(jj—ijLaj ij —aj A£AjI j j&l l_i£j£ L$ O' 0 

Ji AjjI^j V fJlc Ld>jl l jaj lijli tAjaJI djljilSJI <j-a £■ IjiVl 

(j_aj cdjlijlLailj d-)Vl VimVI j 1 _^lj Lailc. tjSjuU ,jaj t ^>aJ 

# 

jl__gj]l (j— <a l_^lui j^jJaajj jJ LaJS jjSsuJI (Jjiaj (j-o U . \a j 

_j_aj ^_ !c- dl _ *Sj l-g 'll _yl <— iI-IaS/I jlwuo A-dc jjjSj jjl (j^oJ La (Joljj 

^_1 j_J JLJ| (jjSj ‘ aj< (_L»bj (jx dlljjl£ll jjjJ (jajj ti —thr ^a 

<Jb£ jSjii f»Jc. IgijjJ ,j-a ^ja.Vl £ljiVl jljsl (jJJ JlaJ (jl lii ^1 tvilSaj 
?dj j _ail J_XJ LnJ lfll(j> ji A]jJ jjl Jjfl jj^aS/l dljl£ 


(jc. (jfcusJj (AjLsaJI liil^jjak ^31 j <jx Lurmfl (j»jj 

^a\o-s.II ^*i« ^111 jjajj <1 Vilj^ -"-all eJA (_Jj t A jllj~t 

_J LiSjjlj tUjjJ (iljOuuJI fJUl I^A ^ LjUa. ijituej lA^olSil 

La jjic t<_£jaJ A Lj ■ ..ill <a.j Jja.j V <jl t.. ) ' a*vV l (£•1« 

.4jjLaX.yi <i_jioll oJA ^gi jl jjic- ojjlS « jJjj 


t_k_ jS (JLaJ . jl p_^ai] j*j jjSlj tl l*iLvv ija Aaj]I IjA l »ja^ <—kiLj 

AjiAill S jjaJI (j«a Ip _ja» (Ju^ V I^A jl ^ AlalSJI a£JIj _^*ail jl ^ 
jl—SflVl a A—A ^ 5 —i ^jLi—j V 1 —fril (j- o£? <jk- UJ^'j - L5 

t_ll jA IJaA yig *»l.aj JpLdj jf ( _gA Lalu — lg£.l_ojl c_sjl!aJ ^gic. dlLaLajA^I j 
AjJtjil (J_jjL-aill jliwaij lg,.)l,taj ^aaJI i _ ? lll t _ s 2. t L a >l j VaJLouJI 

A.VI g-|jjjf| 'gjljr-j AjJ]l LajS I £» >, a j La iJS (JaIIuI — 

i Aiill jJdaSJ lllAj lj] ^ l‘l II ^JUI I^A ^gJI ^ jJ-iS-ail v_jLil j] 
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_II l-s-'H 1 ■ >.j l bulj Ja-aj ''jy * illiou] 4_xlil i*l]j 

j3xj jl ij_J_^«a_^3l jJJxull ,_$! {i_ijJLa _JJC. Ja-aj _jAj i jSall ia^.'il 

<j)j J {jSxJ V : JLiaJI JSjju <jc i/m■>«>.* ^ill ^JlxJI life JS 

jl jj—£L «j V ^s-3 —51 Lo 1 $j 3 _jpjl (_s^5l j blli-o t^ua j-ijl ^yill jj?\ jc-J 

j3j ~M V O^SI jSaII (jl Ubl^A <iu ^JC» JulxJ Ai^XJ 

A—jLuJI (JLikJj uil (_3J^la (_jc. jjia-U Jj ( ( jLuij'yl ^^3 bj3a3 £~a.ia ^^jiS 

ojjL_aH <. u*i jSj ^ ! ^j 3I ^IjiVi (jjj >il5il $4*11 LuaLuil <J5L5 j t _ s u5l Ajyaji\ 

j jS£I I <J _5fr Sjj_i <■” \1*<—-^1 33 (j! (jS-aJ v b_^o j J^al^jll 

. biajl 4ajjb'l o3gJ 

— till_IvbJIj JjIj—= a.Vlj eb—* jVI <illl lg-J ijbaj 5bjia]l ^jjj 

'—1 j,*\l 4 1' ,,. J Lil l^jj 1 ' V‘l ‘ *'V I o3j_) 2 5-3 jl > 5jLlaJJ bjjjj 

JJE. 4 »W >“• ■ ■■ ) a_pSJ b-i jys LaS ta.i3.laJl uu^bbaj]! ^j-a 4.j';\ f VV 5jjlila jy *a 

c- ji^i "i 1 * 'i l t ^ljO Jfauiaauj ujb_j£.ii! ^j5a‘i3j uljl.la.Vb jjYill Ai ai...-,a 

41 a l .* 4 ^le. bl_)j I I j t^-lLall ^JlsJI 5i^x-a b3__)iaj b_)jSiLj JalSJb 

j ^al l t_j__jl ja ^1 J^—tSAJ j3*JJ < lja.1 J*b5l frlSLill jjC- 4jj-oAla JJC- j 

^_3 a^ia»VI djbAaJllI (Jjujjj Vajbiia JAaJj j 4jllj3 4jJ]l ^ uja i 

^jJI c_Sj_^Jail <—Li-iajj 4 <j_jb5l I^A Ji• ■•» 1 ^3 (jbjj'jlfl aLuaJ 4-o.l_^- 

. 4_dl (JLlk-dii 


4 jl« ' ^ 3 1 1 lijl j bub _^b (_j-l3l (Jl jjLall jl j£i5b jjJLswj 

t oj^ jA V j ?(J jVI bs^-ujl ^j-a T _jA (jiul i (jbaj'yI iju^b (j}xli biiS t iUaxJ I 
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fhViml ljiuuSI t-jyS jA jjJa. VJ ^.unVwi (^iuU 

~ U .al l j a . j «4jla.yi ~1e. AjU.) aJ (.", ImijI AiiSa. (Jl jjull I-1A j ?Aj^ j>r> I I 
1 a j -l 'i AilLuill A_ia._j]jjaJI ^9 oLiaJI JlS-li >*'•%n ^ .. i* aI I 

(JI^jui Ail tditiLill j diljl jjaJI (jc. Ailsjull jIjYI j 5 ^lil J 7>- . "lol l ^3 h"i 

(j_a «Aiwi>lill ^gUsw jl C-lluacSfl *Lalc- jl (jaijll pLalc. J] Aa*jj (jl (j&*J 

(j_& Ifcal] {^.Vig-j <jl (J-aU oAjSLall AalaJI (jjj ? jjulJI JjSc- ilieLa (jjt 

A_JjUll »* dj*j (jaLbiiVl 4." Hull (Jx-al (jc. iliajJI (JJjia 

A__a_^t,a jjl -J.’I-'J (A^alxJ (_£_ja.Vl ^IjjVl (j& S_)*J (Jj (Aj_)Jull 

A_9^)jla1 (Jjaui JjJaal (jj£j La Lllc. AjI-lJI ^ La Ljj (jjll A jaj^l l 

CjLami all t£l !j (jl j tAjl^j aJ (_j^ijj 1I t5 C’^ll (jl a j*j (j»jj *• S J^ 

tlaSjjjl (_j_p.VI £• I_jiV 1 (j* Lil jjji (jc. LijjLaj AjISjJI lUl _pal o jj-a-ail 
' V»j< ‘ al..' A-aj (jl£ Loj3j (jlimll (jx (jjj>La Aju^aJ J>Li Aja^jll 

I A _j' ■ ■' i_j _Sail ~ AjiVI ( _ s ic. AjjlSLal Ajfcij iAjSj^jSyI LiluJI oJjall AjSjj 

I _iA jl * L» aa S jja.Vl Aluill ijjLa J>la. (JLutij ^ill ili l-^vi J) 

t ^C-_jj (_£ (jLua (JvLa. j tA'W rfi di9j ^ IajjjC < _ s Hil aL^iUJI A I-a ill 

dll_£)lia.VI — J^aUll ^ ’~'l *- ( jlc. I°I~'A a ,jl£ La >j 1‘sl Ll».Wi»nl Ijlj 4 j^a 

1 il ^ 11 inj Laj_) — At^ilA i ^..uuix II ^j^uiallj liljluill j Ll^_j] jSj'J/I ^ 

j—i C ^JL_aJI I AA (Ja.lA LjiDUajl ^ i>in*i ( %mlaJI jjxjJI t^SLui^l 
AA<uxj ill JUJI _jAj ((JliVLaJluiVI_j (j^u-aillj ijjlAja-aJlj ^^-Lall (jjjm«H 



oLxjj Idajl (Jj ijjJl ljc_jj slii jj i.i JaS3 Jjuilj V (j-*- *'i_j 

aJjaj| AaJ J^)i% -nil (_£ jJjjiaII ^-le- IjjJ (JIkI] JjJ^JI (JSjxII 


(jjxalj__ll (jjJA (jaj -W 'i j 4<jaJI n-j W 4 -uljuu Lilac (j£]j tLkll 

^jLa jiuiSJ lil jfijJJ (jl Jax 4 Ala. (jJJUJ l^jiJ (jjlal£liall jjc 


(jl _II AJtllij £txll j (_£_)j2uJI jjjajll (.T )l jlxC AoxljJ (_Jjij 

(_}i-a jjII (jx ^jl jl (jjxuj3 L-llS I ^jL AS (jC clxlxll (jx jijS ^C j 

jJ_ u Vtfllj <jx Ijjjpfll J»i J] (_£ JJ 4 jiill I JA (JaJ Ajjlgjll ^tijlaxll ^gJI 

(jlaJJ Lafl JaaijJ 4La AjlaJ JuC diOj J3 j lillj ^gjc (JJjull o jiiS dlljLxx 

(J_j 3 I-a o jj 3 (jx ja^.11 (jl&_)ill Ajaiixll dll jclll (jl JSljVl 1 al'-H; 

djj—^Ja J^S f' J j a «II (jx JJa JJC (_£}lix jl ilij^jui La jlx Sjj £cj_)Ij]| 
JUjSXS £ldxl j j»Luirkl (JlfLilj -J jjc 4_ili£JI Aj3 Ixj Ajjc 

J-JVI (jJc Ajl : JjSlI diL-aj'yi (jx dili aUj (hominid "jojjxj^Jr JjVl 

I j _& w _a VjLlI I Sj jail (jjjj Imj jjlxj ( _ J jll A-xxlaJI djl jjsdllj (jnTi^j Lo^a 

t'ga.* ^ (jj__*jj ‘~* Jjax cSjjSix 4‘*llsl*> £-daJ (_J_jjjj (jjQJ ^aJ JJuxall 

'i t JjVI (jUx *»y' A, x milt 11 Ak_)x]l (jl ^)Sjllj _j j Ja > .j 

f t ( I ^ 

jjLoJIj (J^VI IjSvLujI ^LxJ3^ 

^ ill A ]S)1 Li Ax jCJx ■ ^ ^ Ukll SJ jail ^-Laxl (jc ^ . u x- il l ( ->> .~ v ll t - ija . 

f jlc- (jli 4(jLLlll Ax^2 (jC Lai 4AjdjjljJI A ia~. II jldxl (_ 5 -lc- dllj^ia. La_^jJ 

_jj3j _j (jl£xyu ■ ! ~ua j ‘AJclij AjjS aJjJa. diljjl lil j3_JJ i l l i nC -VI 

A_jjaJ ^I gxl AjjjIjj AiaLxj aJI^ (j_jju!ull ^nxJI (jc AjV'txillj AJjSJ 
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-j C. a jjl_<uj jxill tljl Jj 3 <.Lil (_5 _}*xJI iS^ 1 t5"^ t 'l lj 'AaH ' " k J 

, i < 

t^oll Jr jli. Aiix<a*ll tliLLaxll ^jjxj «.Uj jl (Aslikxll ^I_jjVI ^la-ol 

(till-ill 2 jaU'i^ll 4 jiiU AjLIsjII ^$jLxI_)3j tliLiLxllI cLolc- IjJ^-l iilli&j 
LuJjjj ( JlilaVl (J ±1 l& jxjl ajjxxil JalajVlj llfcl < ~ - »l ml'j 

Ir ,\ 1 in ji.-iti ^Jl 4 - J ' Jj-v 1 LaC- I—Axjjxxll £ya a j_JJJ tlAxsl_)^JI »^A 
LgjlA__l_jjJI ^3 dlljljJ^JI (jjJ JL ws uVI _ja! y* A jjC. Aj_Jia <—iLul_j^J 
j M ... J l 0 2 & ^jlc. Ij^C-Lx Lax S,Jx*x3l jil-5 Aj_jilll (—il J-lSll AlAxxll 

t 

.A^it j a£x! 

AxtaLstll LLjsllI j_paxJ IjA Jl jj V I^A <_JS (_jx ^aC.^)ll ^1& j£lj 

J_3 i_' 1 ■ ^-i r- Vl -lr-. ,jl£ I3lj tl£-A ■!•.•> > ’* >.^j j Lic-jlji jiill ^ » '* >l ~tH 

(Jl j__j V L_uti ( 0 __xll Aajiaj _jI_^jujI_j (J-axl _JC- <■ 9 < x^ l AijxC. i jl_jC-l 
ja&II jVI ^ 0 x 11 ijc. Aj_>^ Lij_j*j 

3 gx (j_a |jjt 0 • >»jj Aisjlit llajoijj (AjijjaJlj AjjjliJI ,jx 

oL-SU-x 0 jl xj IjLi ji J —J (l$J 4-kiijxJI 0 x 11 (jjialixJ ^3J*xll till jiVI 

0 ^1 j < 0 x 11 frl jad La -la. ^jlj AajxJ (J_)laj Jx*J < _ s j 1I (I)l ^i » aU Ajj^ m La . 

Jajjj ^jj| f UJl .jiajxJI (jc. lil ( 'a-^*' ^gjjl ajsLJI e^uxadl L a > .-VaTi (JI ji V 

cL—alc- 0 x ^g-olaxll AaJUJI jl :VLo^.l JjSij I £ x rta . j ^J j . ^Uil l o3A 

ij_c- t—LxSJI -iljJ^I (J»x 33J Jaa3 Ajlj t gjJaSj AxjSiAv Ajj_j .j^xjiL tjUicVl 

J x» ll J. >■ a > j (5_ uIaJI ^likxVI ;_-2 <t L»j...'ll AjJxxutll ("lljlx*.ll j j > o l si 

c_s jxa 1 (j ; ^gjl 1 g ■ >»» » IjjiLjal j Ltx 0 jlijll oia» 0 xk>^l Lx£lI 
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(J lo A Lai <!all Ajjlajll (JlluuJI aiA 4 ^JIxa 1 ^lc« Lil ijg-u 

A ^1W \\ UJ^lSailA!l dJA L iiuaJ jji (jjJUJj 4 AjlU ^US\* 11 (jjiLuiVl 

ujjljl jj-vl l jjj Jl^l jjJ_j AjlIII jjJ kL)lj_jl&x]l JjLa. jx A» jl ill 

ilj.ll j ' Li jA* jjSlj ljQ*J jj$i j^au iljjl£jxxJI a jft jl (Jl (JS ^B 

ja«j LjjIj^B AjIc. Laj £•!jj}M lid J-i3 BBxj (^.la jc. l-^ 3 JP* 

^L_i-aVl ? _gi J_A jiM ^aftVlj jiixJI AaJbJI (jl Bjj tllllSjlix jx 

l~'«l j ft <".\nu>jfrll° ‘(JjVl jl^xi^l ^Li-oi t( gjc.i ^jjSajA 

_3 *• ! A-J ^l - UJ jc 0 JJj£ (llLajlatx bill tlljSjp JB Cul£ lilj t JjVl 

Cjl—xjkxllj _<JI (J ^ «*l jc Ia=>. Ahla LlAxjLlx jla tAj_)iaJI tlil 'm ll 

i aMK A t ^ 1c. ^la^aVl eift <j£l AnLUl AiLilll AjjjIIj tig il A) AiajjAlill 

^ U*n I l jj| lift ^yjsta tLijia. Ij^ ^ «-ilaJ ^1 IgiV willij tlgcljjl 

j_JLaj _a A i^jo-v jjlc lijl (jl bil Aj jJLaxll jxfl (Aj_j&aJI ^lixVb 

J ‘^~*J~~- 1 »—ijxil LojJj {AjJ ^1 iVnul jjlfl £tx Jji (_$l — ^JalSlI jl& jjII 

.(jLuuXoll j 4-ijjlall jc. Ajjjlj ClLa_jl*-a JaBB 


liaLui La I jl VAjtU ^jVl (AlUjJI (ji jSajj O*- 1 J U^j 

ii. ...Ul l At ... I...VI J^jLuJI jx jASlL jftljll lilg>j t(_$jAjll jicall BBxJJ 
1 gj ■-' kiwi | a-'-vVil u —ill Vj il)lilll jf Ajl ABJto.j 4 AL t - A'i1 

1^ »lr. 4 .1«.V1 j ■»". • j^ill SjALuJI AJiJVl _j /iSl l Ajkl jj '—ijMii tiljijJ&A 

j _jc. gijlllll jx jiSll lillift (jl ‘ JjVl till jxu <^3 t5 ia. jSil (jl (J^2 

aA . ^ Jixj V Aj] >■* ntJ i(_5? jil ^C-ljJI JJ^ll ^ tjl jiall j a > W x l l 
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.o<1 1 Ja*J| 4« «iL» - • o' 4^aj^U' ^JjlLall o& <—la>Jtll 4 jjAj 

.AJJlH sliil JjVI J^V! JiU 

£•' j _}' {ja .ia.1 j ^ jj Ailll jjl tjLojj 4_iiLa. 4JVJ i_U*J l- 1 * (j^ rW 

oOjlij Ijjjj Cjljliyi JiSl jl SjJWI ^3 A=uj ijulill o° 

1_oj] — 4jcjjJaI' v. ~~. , > \ oj x fafl i il cg j.u L ..iV 1 (jjlaiall ^gil L_S_jia o* Or , *-‘ u 

i " a a ojj 4-laoLa j' Ajjluaul j kjLaxaS k_iLuuS' Lil 

_II ^^ic. 4.-> >>il^]| AHa^l (jjj o« 1 j, l " J| ‘ > a 

jjJIj super conductivity " ji-a JjI*j knj gSI I 4^sj'—s-oll" 

qj. .)j <^Laj_31 f. yJa j\ o*a.' o-iLjjj 4-ijjSJI llllil mai l oJJ j 4 0“ 

jLiJI f' ■ >»a'l ^ja j»Lu^l j»L3aJo' ^Ic. (JjJ^IIj Ajo^>- ^Liali 

( c 

t -'l <iu>i 'I 4_jjlij — 4__plsJ 4__jlojil aj ^<1^11 4 u <-> (jjj jl 

j «=- oL»\_la!' j ^jl_ajjVl ^lij_il j <_i jo=J'j haplo-diploid genetics 

ill!_0_pta3! a j_A o-« (JS tJj j (I^£Aj t^jC.Loia.'VI kll'o"i^-I' ^ 4_u-ai-*II 

t A_il j-tt mi j j£>l I bal l la • "1 1 till j ■__]■» ^ jj l$j] j v_lllaj 

i" iNf 1 -^^' 1 ^3 L. V' jA La (jc. jjtlAjjS C. >.1C- Ll) LalS 4jl .lajQLall j 

jj_a Uo^LiC j Lji'ola' ^aa»j 4 4_jjlij jjSI llljjjo «.li^ u^al 4 Lag.i 4jt«aL=>JI 

. O*' jLill l^Jc. fjiui c5 jII 4j;u)LmSn aI^LJI <_JLLk 


4Ajo^> J' 4 jjjl 4 —lla. jSaj J Or-^ (j' (j'j"*!' ' 4A jUa' ^ Lilj 

< < 

44-J—S jSIl j j Li ^ lc. Ijj-aJ k—Sj£s]l kljljSjlm OO^' O' 0 “4^.1 j Lj-il k_io*jj 
Laa o4a>.! j 4 Ajo^ = u J Ja53 A^lj £■ _yj klj j jiu j ullLi-i k~*kl k \11 o' JJ 
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ilAaJll (jjl jail (_jl * <!•*>. jjcj iAia^oC- ji^Vl ^*w a I Ij VJ 1 £ - a jljm Cjj^ 
1 'a‘il l aj_A (JiLa (jl ^^JCLliaj (4juuiLi (jjlp 4j*pall (JL^auVI JaLail <J£j 

^_a 1_& pi J <jjj j u^y ^ PP^' P °jP' 

l_jj) j] <A j-s inJI jAOiJ P ^ l^>'j P?Aj ‘cSjA? 11 

j_^j (j—lc Pj^a jl^j Jj jS ^ jjjS bl pP <J^ 

( j_a -,e.jl| Pcj ‘Ip AW ALai ^plLall e^A Lil ppj tjPLmul 

<iA-*3XA\ o'^l lAU pi AAAPj ApP ch 

2 «M.a ijl jj Lil 6 jiAA A n^iLa. Lg-ilSj Lil j-iju 

j tj , ^ j AiJll olii 51SA- jla ‘pP* J* u P^J P t>J 

« 

^ill phioll (jc. cliap (jajj o.icljll jlSaVl p !)la.Xa Lilac. Lil JEiaJ 
j ^Jc IAjJjj ‘£-J Pj~l' ^PV U±> -A?J^ 

Ja Liili ta-i-pil 4-ii-axJI 4 _p_jjjjl 111 (jjljall p 4,..i ^» ~' .a 4ill oAsplI 4jj&ill 

0 

4_s2j*«all jjljail p*a Li/iUl CLO^a> *—sp 4 jL* 11 Kn-a lj Vlia 

jla tljjai _>JI lAk J t> pP P^J ‘(H* ^ ^L>P P 
t( jjj__kill - "11 oJjxill jLacVl (P A?P j*^' 'P _>‘ ^ 

Ipka-Xa (p-aJj t^jAlpl SjapjiSjll LuIj-Aj Lpj Jj^P P) lW^ ^ J 

L_a j^j Pc JSU Pj MJ*- 11 ^'j^ 1 P p 

4 i-vl l IaI pp 
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(jJaj La (Jj (Al^Aj La IjJJxl (jjul AjlUI oLij aJLuix Ajj» > r~i (jl l_Uoa»l j 
Axial j axilla C-lxiul Ailll (jl ^gB i_lux1I (jl i _Syxj lijl (jlaj (ja-j lAB^aj Liil 

'I ^g_1c _ ui (jx 4jJa_)& Loj JjAiill LtOSiM jA ^LxijVI 

jj _a I j'lfLai (JLa. LiajLuiV Ciiifrj Ailll (jl Lul I>>»jl i£jij cSj£I31Ij 

C£t—all —3 JJ*J (jx (jjjLxll ^ 4*i.Vt La j»1*jJI (jjljC. ^glfr t, iLlIl 

jaI —laxjl (_p3j_JSU I J j£xj _j iSVI Lfrilaj ^gUll Ailll c_ul yz. ^glc. LuOuiIjj 

Ailll dia^al 4_ijS Ui jjuiSj ^g£J i^Luill (_gi vli j3 Ji j^gjll Aaloixll Aj£ jluJI 
fJL- XX J U\'lj ~j ^ j jl 4 stSO—ll ^gB a-j-1 j t J U.^ p jlun l Lojj j| ‘ Ajixx 

c£txll ^ 111 (jx JSj Aj-aLiJI i—SjUa^jll (Jj-a3 ji (AjaILxII j Ajxxjxll <JjIjB3!I 

( | | ( 
J 4 t lufsl j c^ixll Ajjj ^g3 A^xBxll Ailll JC-Ij> 3 (_^l i_jajll .jx V- jj y\ 

A-i£ux all (jl B—SJC-lj cl—$io (5*1? Aiuiilb jjjL ^glt (jjSj (jl (jl£-yb (jail 

f f g g 

iS 1 t>° J Ifi La jaJ (_gic. ^jukiaJI jjSiall (jC. (j_j£j La BxjIj 4_££l Anal ml 

.<3jU jjll o3a (jx 


(_ 5 —jII A$_ji3—all (__paj_)ill (jx jblS IJAC. lIi! jj iL iftill s3a (JS -■ 4aVi j 
(j—x IAjjC IjjjS AxLo tllLuilj^ll aJlA _^lil jjj t(jxcl a!£jxx jjit Igjl (jlii 
(jl-*jll cil—13 (_$Ax (_glc. AjAa. (jx ^cJoaxII ^gJc. j^-laJ Llij V ^jjll CjLxIjaII 

(J—A cAjE-Lxia.VI AjixjjII j 4 tj tl-.l l ^jjj (Ji«aall ^ gjg. (jilc- (^311 AlxxJI 

0 

■ A— . al j ?(JiklBll ^gB jL*B ^jIb Lo Lg—jl j»l ^•^lijl (jx Auajjio AJillI 

AjiuiS Lo _jA_j (JALixII (J- --toll 13 a Aaajaui (_£Ax BjSC- (_^Bx ^le- j£lj 

J—9l£jj J—a*j A—(j—1c. Cj_jA^)j (jjll Aja.jljjallj A-uciill ^_jLJI ^ 
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^ UpaB CjUU-VI £-1 Jti.1 LjJC-i 1 j-aill j Aaa.jl_fcull 

j jL_jfr ^ >-ai Uji tfJ t>J ‘ «JS t* *'jJ U^J ‘W-^ 

^jl_aj ^J=u Ja £ij*i ^3 SU.i=J Ailll <2j** ^ 

« 

,p-) (JSJiil AjiaAuiJj Aji>_lJajj ^jj-uj Igjc ^4?-^ AomiLuiI 


Lij Aiill *Lu j»Uij jL (^aL IliaJ3 «_sJall lift ^ijia «*aJ ^C- 

* c 

J AVI j. jjUl V'r- A^jj i^SJflOuU lajljj AjIaC-) £ jli. J« JaISJIjj !iL-al 

a jS .all 4 iJ) J-iJi 6 —- J—CjLi_j L_$i tjjj ^=j 2 

i r S j. ^ y V ;V' ^ ^1 Uft-»a^M lsj^I cM' ^ l?J 4 ^(mentalese 

J 2_ijui o «i oJi ns >i ^ 'A'j u^* u*> 

va ;U1 sli-J J—=>' J) jft 


...I ^p]| ^ Ailll 43^)*^ <^aUJI uailjiJI (J\ <_sLiiSI 

^ | ' . t . •! > . . CSW'.tl I* •...<' a i ' iyM> . J LljI o ?4_*_l 




, J.» -'<; i ijA \ n*yJ -CiLii ^ >^' ‘^ t ^ 1 ^ 

AJsul Jill Sjkjll 0 UjI y Su« AaUyi CsilS lllj ^jVl Aal^VI AiM 


-uaILJ ,>£j villa. ‘aijLo jie. aii :menta!cse J& 3 ' ^ ( ) 

Lu iStcvcn Pinker, The Language Instinct -uUS ^k J>i# Mj-SJ ‘ J^ 3 ' 

jlSaVl ,j Jj Jjaa. ‘ jjl y LLiallj fi&liall Jl4i j> ijSill 5 * 33 ' 

Ai_jkiJI ajc.bua.'tfl Ailll y jOAliallj 3 ‘^^'j OLa3S31 

JjjSali yjAj 4iil' J j'j 31 liA viJJJ 

U_J Jj2 JiUI LiUii j a . ^ ... a a. l a ajS^ sjl^oj •••J^* 33 ^^i" 3 ! 

a^JUJ 4-.UJI ISlja JH ajUUji I^JVI C?a5 ^ J 

J viiljopu yijj JjS- ^ aaj!>i' j^ 3 ' J ^ .cA-jk-l 
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I- j ch iAiUI bjA j jA La j_)l JjL»"^l (jb “ ajl-ti Jjc- 

«jjUi ^ bu jsl iuuyi ^is ijjj * jSiuij fkiu ^b&u s jL 

j_a ojj^aLs jjiajil <ji liA (jli <5jjjj»]l jlall 5iL ^UJI ja.Vl 
j—JC —SI ^ill ^^A j t4ilSb 4 i *>, iSaxj* 4i^x<oj bj jj 

.LaLoj 


r-S Li1 ! 
(fl 8 C 0 ; XT|T 

>f-H\ 1 n *>®t 

/ l ' i;: 

SI % |J ? Lj i 


4ufti gutaoll 




( A B C D } 

n-j_';\ 

X\ / 


(jnrV 

r% 




,' . I >s 
0 % j i L; ( 

4($>jJI Acl^ojl UAXI $ijc& AaJ 


A B C D : 

H—K\\ 

■ i ; v\ 

i s, «? I 


b^V«« *■>:• j 

W 


vfJojI_P JaakdO AdaflS ^jlooJI 


( A B C D 


.^"> 


N 


'•<... '■ | :•, 

: "I—r v. *sii 

• KcX" 

I 
< 

L 

AjjlaS Atiii An) 


s, < t i r 


4—JjiaJI £ 3Lajll ^ Law jjjuflu 4j ^jJ- >jj ^ ^ J<*. 

tl^Luu j^lcl 4JtlS 4jiiiLuiVt ft.ie.USl 1 ■4 a^jAaSI 4_uaLuiVl 

1—jjljoalj 4—3j )-i i a 4 X Cjj_*-a tSll _pl (JLsk. 4jljj Lij 4_al£il ^ ^ jjl 

(-5^*"S! (J^l-i 4jjiii i—l3_jil ^3 b o j IS^la >J1 ue.1 1 La & ■ >» j *« 
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l-i jjli a ' 1 4jaJLuull bIa ‘ u ‘ , ~'j (4jjA4 o^jj^a 4 SjA ^^Ac 

^ jl. --1 I I jLiJa—_^ II ^ n b ii/i'Ij (_J 3 jj aI/Ol ^^3 (jl axAJ I ^ » j- i * l uUKlI 

Sij*AJ SaKII (j-° ^ u' *LS^-' tjaajl J^b 1*-* 

S__uljp?}M ‘"'VI (j-a AaLojI (Jlkjkil (_JJ_}la ;jC La £ -a l xJ pJJ 4*111 4jjj 

y- i j 1 1 ~* Ir. j. >i _j*llj t-tl^Kl l jajjjj t n 1$»A* ' t " ) 1 aKI I JaJjJ ^^jJI 

0 * . * 

1*1 o •%. * -1 j ^ 1a (j__£] j i(_5l_^__ll IAa (jc. (jjxil.i«ll jjjSab . i— ij 

^j2jJ La ( J, ^il lillj J ' A I...1 ■ ,fyl 6 jlill D-i^l LoISa. 1 JjSl 0 JjJCk Cjlc- lj . ^ l 
(_£ jl jjJl__i 5 c. jjxJl .1»* I I (A ibLaC SmJjJ (J~ ASjaC J £>A“lj (_$jj 

jj^a_j 1_ia (_jj _ajj ^parallel distributed learning processes 

< S ^ r- S<>,* <_Ja.b 4C jj-oll JaJ_^lt AabuV ajialie l$jl l _-Ac SxUI Si jxa 

1 i j-^ 'l l S_9jajJI j_c Ijiil —jj bj—al jS^VI cljVl 32».i :ljbuj (Ji^l 

>4 JjS J\ ‘iLlui 4 j>-a3a 4ii ^>11 (grammatical knowledge 

( J u o^_Jaill e3A ‘ il -s.. ^1 o^J 1 ^"’jj) 3l3& tAit-111 

S iu jl lliaji S_>Lill b 3A -liSj ((^-*11 ^ 1 $-mi jc (J ja-: 4ajJ*S 

(Jjlj 1_gjl liil_Ml (j^ajja-ail (jx C5^l) t ~~ A aH L H ^C. A^JajjLa 4x111 

bil l n *> A (jC ' At^ (j-a Jjlj ( J '.'I I b 3A (jjJj a .1)11 J 2 I 12 ‘^ 1 J) (^.i-xA 

:L_jjAj jo ..I (^jSjuiajjIi S_ ?> 1 >i lj i—sljliC I^cLmOJ 

L-aa-jla. bil^l U JJJ-OJJ ^^lll (4*111 Sijx-o (jc Si jLuaII Sjjiaall ajiaJI 

S j - '*. Ml S ;U I ji "S_jjj^jxll j_£all 4xJ‘ A^ll 4oilalj a£J1m 4*11 

t S_ijjjill S_illl) 4_jliS ^ 1^1 jIijj i^aiku 1-sjjjo 3UI 3 (mentalese 

^1 Sjjjjill 4j<lll S^aa-Jj S-k£ SiJXA ^ L# SiJ SiJXA jli jj :(AV(_ua 
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ffcpl Jull Jj t>s AsJ V (>a (j) l> tljIXiiLiA 

j_a I j_iiSj JULVI jUu-a j jji*j^Lail qa Ajl La£ tAjJa2 AjjjjC. A*J 

jjl _y»j\ Aajaa»_j tIgj A»<- 1 !% .Vi mil i* il _Jdl Aoj ja (jjA (—iljl jjaJI 

I ^ ia Aj_jila«j}?l AjJa3 AjjAj Ail (jSj I j) (J 's^^ l ^l x * . i fi 

^Lu ^ix^a <ji (Jj «4jjjlaJiyi (jjalxJJ \Jk£>. la. »>» lj (jj£j <j^ ‘W^]j 

ASjUall ^riJalj jjUufiS J bl V eljiM o^A (ja Ljl (jl <jj\J ‘ 

."Ji^aill 13* J LgiLaSioiV ^ySJuij jll 


(_£J—II g^jll <jl AAljJ (jjajlall (j ^i - V^ cH- 1 * ^ 3 ^ J <Jj*® lA-JJ 

(jjljJ_Jl (jjjfc J jaSa /&C.1 V Jjl tjili {(JjJjill I’^-i ■& 1-jA AC-Lul JJC.1 

4jLLajLua—_j LaJ Iff La-o Alulill ^AjluLII A IS >* it ^3 p' .\^ >tT V 

(jl£-o <jC* <■ JUujSJL A-Ux^all l^Lo^s aJLuiaII ^jl ^5jl C5 jj] (Jj 4* ja^s 

* < * 

— i ■ * J ^'U (jl » i tAj_jjlj AJLuia u & _£ajl j^jjia cllll A3_^sta]l A*J aLuiJ 


- H _^aVI _jA j (U=k Ijiia l_j*J (JjaJ c 5-^ AiUI CjljJal (^jl^C-VI 

^C.JI Jc. JjSlj J * jpl-kaaiJI) J*j Lu 2 (J jjb^aSjJ I (ja AijaJ Aj jIaj Uh 


£jjjj (jl j (jl^a (J Ailll Jj-ijl AJLma (.“it> jj (jl Jj V Ajl (_£jl <iilj (ja 

l__jjl “ a* s 'J'A > yi .IjucI ^jjli ■ *'»-v Jyj 4aKA .nit Ajm-s. til IjUjasll jja Ij^C AjA^j 

- I I ■ .i ^ I ''y-?* tAilll Ai_^ 3 La AjC- CjUaj (_fill jJu^oll AjJaSJ (jj ^U i nil a (j^-JJ 

t m 4 t 

(J^ajJI (Jj§ (jSJj ?l^JUUiL Laj tAiill Ai^x-aJ ^g-ixJ Ijla :Aj«iluil jpSI -j$ ji».l 


jJalU AliAxa]l Aj jjlaill t jlajjill (jja*J (J-aljj (jl Uj i(JI jj-JI lift Jl 


.(jjjJijJI ^jjjJajll (jjlj \ ill j»C-J 1 £,jljui (ja (jll tAjjiij 
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jil AMSU uUud 

t -gi] :JjU]l 4*131 jjIsjj slii fjp- Ic-jjjj frljVt _>^ (jjj (j a 

I jj | ( 1 i 'l l ^ 1* Uftjii l 4 J j]| fi«iA Jjlajlt ^jl il • ill 

l_iila ^1 0&I (JS (jJJ (^c. jilil £Jill (>j 

^_^|j 4jl^jll t2j*jasi (ja ALaM ^liujlui A. u a j La 

1_jLu £t__i_bj! <JLUl iLwij j9jJ (jt tiODLalull »3& (_&« ts^ 0^35 

ts _k- jjaVl j£ frLL £* Aj«iU ft j±a UL (jj&ku Ali JP^ij 

J'<1 SjJ3 J3 Jj jjla i^jbull liljLall jAlla* ajiia 4jl ^ySJjJaj tl^lLa. 
<J=J (ja J^aJt ~’L>» j| lAjalik ji ft.*J*J ^l*Ja -ijlja (j& illLajlx* (Jaj ^C. 

» JJ-* ,\\ oJ_jia oJi_i JjSj—U1 dLjSij (ja JJ-Uill J JLoC-i 
Ajjja_alia £l-i a. ji _jaj ^ —3fr * J*ll ®J-^ (j}j ‘ 

dljSj laJj £ ji Jill ijtyjSll J (jJJC.Lua.VI 4ulS£a jLIjjIIj (jjLull J\ 

1 -n ^-1 4Uc.Lua.VI fkjl' yi Aj-aU U^-a *jLiLiP CjIJJ a *_>all 

(j_a Jj>Ji <-J.»»n£l ji l^ic. (jU -Jj'j- yyil J^awjll 4 j 1I UalUl 

£iu (ji JJC. t5jAj i/i tf* J 4 tCjljjjflll 

1 ’rj'j"" U.^. 1 »jUc .hopeful monster theory ’Jclji' j^UI“ Ljtu ( ) 

^1 jj\ jyfiJa 4 jL£ ^ 4ji.lis 4 jj>Lj CjI jiL ijJa. »JJJ^=P JjSH AjjjLjII 
J^kj j\ yj y .^J (jjjkill ^JaJl lift J ^jij .SJjJa 4w.jljJJ 

Ajj^kS Ob-U ’rLjl ^ ^ -uV tLuLJ U La ^Lal 

JjUjj yjLl^l 421 jy]l jJb bjkJI *2 a j-U (> Jjij >4iyj— Jjt 
V jUU I UjjjUI ol jjJull o' JSJC.I o-^' .Richard Gold Schmidt £*$*£ ^>?- 
.» jyu^ ^laLi) 0 U jyklll O' ^*-4 ‘>' t* t* ■> ^ 

[^jiall] .LLai . 1j — > iaaj Uui) O * JJ*J J* Jj 
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Jail jl lil Iaj jajll I^A Jc jxVl Jj UJai IaJj 4(JjAa«l ( JjSaal 

jlui—o (JX a Jc ij J-VI £-1 jiVl Jj l^US jJa-JI J JJ 3 ' Ua_^i IjxlaS 

.StUS JSI <J-al Jj (JjJail jjSsj Jj ^ ja-aj (Jia-il j»ASjil 

J jA.U ?lx <JS*xJ Jjaii jJajl jl>xx (_pa*J UUj jjj J ^ i_)AJ 

^_11 jxj_j.uI 1_a IaI J_jJI jj j-illl jl AjSj jl*x J-^C (_><alJjsl lAA jl 

j_a JJjSjl (_£A1 Aiil lx (JSjki c. jjujj Jj (_$Ajy jl AjLui jx jlS (J Jal AiLuix 

J _ aaj jil (. ih.a jil (^A J t(_g JImihII jl lAA Jax (JAj 4 j; ja-VI ^jVl 

4a l, ,i a' \-» oa I ^JlISj (jx VI I ir - <■ V a jjxLix lil 4 j11j 1I 4xijxll 

SjS" JlxjjjjJI JulL lAA UjSAjj ?4jtlll Jl (JjLjajxll (JJJail J e j j j. xifl 

Jj 3 jAj t('Ujjil <_jS jS" jA Jjiil Ia$J (_£jlaxll ^utfl jlS) "Ukil eA Jil 

j*jx II ClljA I uxjxC c.Lui jl AjSj lx JLxall (_pa j*jj tj^xixil (JLiaJI (jx 

‘ ' J*v jj_X (_£Jjij (_g JUttA JJ <JllSJ jl J Ijj CiSTvi A3j UaL uiJ (j J cjLuSJI 
iliLail JlSil CjSjII l$i Jjj _yl jl JoaUj jajj cAjilxlilj 4 _i!iAa]I CjI jAail 

jl 4 j3 jjisiU (jill AaJI Jl jjSI 111 La. J (J jlxjjj 4 jjaill £x 4Jti J 

(_£A_ a (^_ lc Cjjj _ Ljj L 1 . 1 % IaIj i jl l_iSJ Jc UiljAaj lx IaJ oLail 

A_aj vjjjjaa 4(JJal (jAx lIjjLui Ixjj jl 4(jjajVI (Jc aLaJI jja J JaUu 

IjA ajlaiVL JjAaj 4^ >lx IxjJ 4 jix LXAlaxj jl jS^ "^Ulc- USa' Ic-jj (illiA 
oAA CjAIj 4 (jxia*JI Aja.jil <lwilwi jc. 4 i t-i£ Ml j*xiC. | J lIijLui SjSa Jj 

(_j£. j ill jjaill j a Jull (jC jjic ^xuUll jjil iAjL Jaj jjJa Jj a Jill 

O — a j ( ls—^<_ s—i' Cy> s-“' J jVl ^jjj j Jil phylogeny 
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Aijjxll j»* l g J"'^j j CjLu 1£J1 Jl aJVI Aoiii jjjil CjLuISII 

1 * ^ dibjiajll f* >6. filmic- {jSlj (AjL^lxll o 

L_L_uJjll I J-^J jj ‘^jjjjiuJI tjjall j^ij £-uAj!I Jjall ja-'jl ^ 

(jjj kill Jjj—Lull 4—Jjkjj jij cSJJ^' *,*"411 

jjJaiall Sajja. Ac-Lu-a ^ Ajjkill *j*j (evolutionary descent iliV^bJl 
(jb jLui j) ‘Ajjjki 4iL <j£lj ts^- 

■ *< j«a; UL-a—SI JJ—!] ojSill 

4 t 

jjiljVl t-1—£j£ jjjJalail Jj3 (IjjI j L»JJ <^bjai jjiu. J ^ jj^As I 

.lie "Ijjki jjaj" CA £IS ,jk *i.U> 

jO—JJj (jjJUoUI C-jLsjjVI J*SM jAlt Jj3 lift ? jSjB j^JJj 

jj__kill Su>\ LJS Ail UaJs jjj*J AjlSj LjjSiSI ClLLaxl t>^l' 

(jjj—uS cl—-ale. 4ijSaJl (ji ^20 j (Jjaal jjPJjSpII jvi^ajll ^-al (jxiwlj 

jj£.l yjVl iJ o—- £ j—> J3j-J 0=- (jj- 1 -^ 

_, ta cclS-dl Aj^ 1=J1 Sjbjll pS& (-iUjV retrograde selection 

^ 1] oJj J AjjIju ^ a jj*a-£» 1I ^U-cVl i) l>"^' 

t 

...... ^ ,U^j j> -jjj (jjkiil jLuicll li«j l^ik. aSjLu. Jl£^1 

cl_Sj j-iiSVl £lj - Aj>iJl Ajjjp^I' jjle ^ISll j_ykicll 

J^oll J$i (fljjx cl^ill Ij^bj (al£j J&l ^ J^n 

-1 ■., (JLibkjJ jjAjJa j jiSjJ I i—siijll j 4jjaj»ll jj dpjj (J> >»* 11 <jJc- (JJ^J 
4_a.j^ll J_iC- (jlij_aJl J UJv^llj ^=»J ^yaj (Ja.lj 
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4 _ilj SjL_jC. a (_$ jji—Jl jjladll (jl JaaJjj t4 mS) (j-a ^jjVl 

(_ 5 j!Lj _a ^— II (_$ jHuuJI (j^a *.U&J l.'iow? ^jiU LaJ 

( r» g lj tlala. 3C.Lma oLajI ojjj ^A jjiJI jl j3jj LojS I.3A (jC. £cji)j t^yJc-i 

^ J.' ‘ '■** Jl UAiJI t_J jAi jjliil 

(*--a l&all U^ax^SI oJA (juS*Jj (0_jAUa ^3 Vj3*-a ^1^)11 I.3A _j3jjj 

AjJjtuJI Ailauualt ^ £ jjj 3l£jj tAjJjill l”iLtjal^ll ^ JjLudl ^Liil! ^33jSI 
1 $ l lSj jj Wil lj ( _ g ^L o‘)>V I ^35 j 1Ij (jC-_jll ojLlj (JlLa (JLouuil 

jjiaj (_£_jaj La Ijjljj t^ja.Vl lL*-® Ia3aJ (JLoseiutl jSLoJ lluzkJ -1=Jj «■^< 
(j—C. liUaua 4-d. Va'ul l (ji>j_jxll ^3 (_paaj jt jlSiVI «3A 

t "4l->*i 4ja_jiXa jjC. o^lc. ^A j_jjaa]| ^^3 ^»-}SjJI S j£s (j£Jj t(_g jiuill jjWill 
fJI—*JI (_5—SI j Li 'l l 4, ->jVi 4 i^i CjLa_jLta (jJc. ^jaij V £jLj ^$3 (jC. 

I -i^J_j-aj jl ^ —3 4K,' /ill jj<aSjj (IjC-lj^jl I L.L»A -> (Loaaj^cu o jLjC-Ij 

4— jLqC. j—A (_$3 —II j^jSjjSill jjkiil jC. j_ja.La jjJbuli ^-m^aJI 

4 —LaaJI (_j—1J o j —JaJI _jnfil 1C- j« J f_5» (JS *■ °,'‘ '***' 4a«£Ijj 

_j j)S~ i il l (jl (JjlaJI (^3 Jaa-ljj tCjLjU-wSIJ (IjLujLttJIJ $ jg^Vl j<a 4 j>jLi1a 11 
jJ^akj <l3a» aJj 1-v <il l jaIL-laII (_yaxj ^3 V] oAiljjA 4iLjal (jjul jljj'll 
- V » **» (J—J-a 4 jj—SU _jA jj£j jl£j Clll ij-s II Sy» ^^uiA\ Aii^a^ll (jl jSjllj 
C,s— 3 ^ljJ“SI j»Luo.I KSt^ n (j| LaS tg-^Lja jl jli (_j3] iJlil,'ijr>JI 
(_S—Ic-J t Q flll 4 jluuSIj (jJa> — o3^.lj 4£_ ji iua 4 Sts] v1j!5Li3*j ^£.S/I t-'.lliuSI 
(jli t^-ollj ^uiaJI jaLv^l 4L.ilial (JxLDl ^‘1^ 'ill <—ajJLJI (Jiaj Lul (jx (»C.^>SI 
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j _ tb J ta.ui> 


f. 1. >ir- 1 AiLjaV La.Lij (Jjul lAA 
AejaU <Jj^ljJ*j A-a oAj=kjall 


^jUll J $a jk« ojLaj AjLc .j olAjJ>U aLIS jjc. aJLc. jjIsjII jj 
LujjJaiVl <_&* 4jj IaUjI aAa.j J*^i! Ia$J JJ^I «jL^V'j 

^ A \ JjJ=k Jj sjc. Li ^bil^aj a?.JJ dna. JJ jLiuil AjLc entropy 
JV^ -1 ^Jl jaLuU V jjsoll (j) J-^ 1 £t> A>> jjIaJI 

4_it jjlj Ja. aAja. JjSI (jl jia AjL-saa Ajiaaj J' J^u Ajc. 

Jbl ja ojjua J jib (jjaliJl ia-aill lAA J Ajj iAJjLuJ JljaJI (J^wJ 

• UjlaJ jjVl <Jalj«*H (j* J J ' »< jaj V ajC-Lu 

4-diall CjIjLsJI dulS jj j cjUUjV' £4j^ J (jJ^J £ j£ 

- ->^' l ojjju-a A J l <Jjlju\S3l dslA j «U jjC (ja JSI iliULJVI J 

J_Ju jl Aj V «Jj t jdal jA ^ JJ <-b=^ J W* L& 

4 '-vl l ClljjlSJl jiaaaV Ajaailb J j tl JAt JJai J jj jA La JJ Cajb 

<»'j K» i*ii K JjJJ aJjUI Cjvl jf u ul l l&Aj-aj (J-aJ (jll Jjl jaII (jl la'N-v. 

J Cjl_ o jLuail jjjp^l U jl**. Jft bjAIS diJ (jl J J^ 

>1 **a LaJ IJjLa JjAxJj JjJa. j-> Cjlajkall JLd Ado (Jl 

lijA—a^a j_l) fJ CjlajUI JjLjj CjIjA3 aJujL* J Jc-Vl <-* Jail JJj 
j_* ^_JbVl <-i Jail J JaV» d Jail jJJ (jjlill AlAjl dlAlj idij jASlb 

cJ j| J __JI j j U-.l l j_at ja jjJ ja Uiptall Cjlia jAa J& <ULail 

,*.l •«‘.KH jj _c. (jji liilj ,A-aj jjillj jjjll AjaC- (ja U ja. tillA jLijcLi 
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1-o£ tojJjSlI £-la»aVl klj {jusljall <■ (Jai pj ■.■v-s. 1 1 a_pij-a 

4 —-jisJI a. ^ t**ll \ )K1 I j diljLiill ^j<v\ (_Jlo IgJ £*l^ol V ^gjll jj| 

l— 1 kk-jl £)\ I k Jp- LllJ—tUI^C. Lo (JS j_gJc. I .is. IjjjS IaJjc-I (j^jSLii 

l^ja t 5 jaj niches <*SLo y> alkil jLu 4 jUU Ljjb IkJ j Lj^ks 

4->1 1 —1— PJ tj_yaJI (jjlill oba. i_£^La 4^jLjjLla]| A -n. II. A y'-i. . % <jLttC. 

aLa-ll a^&Lla ^3 3~i a i*\ Ik (_J& ikLuaJI (_)o'l ^uAjuall j^j^kll 

J__ia _jl 11 <oJ AJjII p-lC. j ^.ll-isll t^lamll (_Jla Ui‘~'l l 

<iu —>jj j Uklui V abj^SJI j ^Tuaj ^jll electric eels ^j^SJI jaJ <jL*j 

^(j , * i ‘ l V_j jA p-J^Lall <_>Lj_ja]I _j3^j Jfil tA^ukll (jjjLoVI jgj elxo 3' r - 

—S- 1 ^ *kj—U—* UJ^J 5 k <?■J-il <jajj “illj .IxJ ojla pj jiJ i^i.1 

•£ jj 1 ' lj$J 


la Hi*. (jWJI Ik 3 jJ 1I jjki jl£ |jj L* ^ jjl JlyJI 

J^*-“—i J—A VjJ*Iaal (JL-ail <^1 V_j*-aj pit oUjjl 4kj Jft j i<C. j3j ,Jj3 

CjIsLoaII jjc. JLaaaVI 03jlj ^iajj (ji l$Cj3j 3au dllj^Vl Jl jkij (j*jj 

ur}! *4 jSLJI tkijlj^SI ^jJI "<_iljifclT <jjJ JjLuj (ja cljojl SAs*j1I 

Star Trek communicators <—11 j=JI ~^l ej__$aJ ^Jl ^j^aj tAillill 

(jl—k Ijl La . ~M W ) L o L o J Ij ; ., U t^i^Lljij jliul pi '* ^3 N^*'. ■■ ! ^jJ|J 

(jL*jyi <^J ljjI£ Ijl Lo^j (3ijk p A*u jLui t—il M j ^-s. II i * ^ jj jJLkVI 

# 

— 3 U-° aJ^ji La Ljj3j (kj (jLuiaJI Ik jj-o 

1—jjjjllo b_>*-a=k Lo Ijl Liji 3 jj lajLiyi p- _yjaj ^j SJjxjII lllliLoJI JJC. 
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oUol .iSjy AjaJI £-1 jVI .laj J J_jk^il JL-oiVI JJal J 

^Jajjui_ill £-ljVI (jl la-iJalj j-liJj ‘Lull V y-**J (J^lJ& ^ .x i , ^ 

jjl 1 .X 1 %JL^£iU jS*jll a-lpd ^ Ja JvVuJ I ft Vsx,,) a^Sxxll JJC 
Ji£ll Ljajl iillift j iUU Ju AjcIj jjc. (jjSj JS3 .W»“il l oAlAui I jVl Ja*J 
^ /U ^1 1 ^. ..-v 1 1 ^Uaill Jix AJV-ill AxJiC a JxJxll A-pji^ill d - )L> .>- al A I I ^j- 0 
.lajj tjluijyi aJ3 UalxJ jjLaJJ ^ill (CChO location djjjixaII J=- 

(<_£ jlixjd-J!) »1< J■ >-> 1 1 Jl_C lc J ilikll ejjll jaAj ‘Uiljji k-JJl ^jl 

A Jillc (jl £ §1 Jl J Jaa-lij ‘(ijbj'l 0 jl JjVI) d 'a > j-il l Jl k_ijl jjj 

(Ajjjj-o 11 djl jl g-all <■*na. Ja djluJjll ;jx J Jc Aj_^uU <. 3J&> J_j=^ 

^_It AjIIc ej^L Jxij ajJJIj JjaJlj iaiasllj k_Ol£JI J Ja J- Jl Jc- J 

<j (jiiJ vocalization isiill jl Jail! jli d <—‘VU-* J J*j1I 

>lc jLuix Ja l*_J. dikj dll jajsVI £-1 J-j Jt a JaaII Lul jA3 jli Jaj 

»IaiLuiI ( _ S A Jj 

Ja JJL&1IJ JM<1I ASjj .ia*jl bji-iSJ Ja -k=JI Jl Udai £- Ji Jdj 

clil_J J ajiaVI Jjitll dl-^-bj i(J JJI jJ (^cbba-VI JLxajjM JiUax 

a j_ tt, i'i.\ _£i j tAjJi_jll jJ ^1 jVI (J'd (jC-lxaik'i/l JL-auVI <jc- Ajjld ^ 6 

- --■ A _ je. lx~Vs.V l ^«fcl Jll j djLuUJ Jl j Jjjall Ja J^H J dlLuiljllI 

Akx j ljiA Jlfclj ‘A-aikxdJI AjC.Lai 5 k.VI l$jl*Jud cbil bj-blj Ipy^a l>xj 
Ajau U _ ' j.-.ll jl Jl JjJau j ikJ^ixll a£ Jik j ^Uaill t jC i. " rv ill JLaci JjuJ 
.L-^jlSife ajl_clj aJJ- «-^' l jUiVI dll j AjcLaiikVI AjjjI Jll Jc JialiaJI 
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'o^Lu_*ll (jjLojl! j 4_u)j^»ll ‘"''fit*'_ ja!I £-a (_Jxl*jll l .ajl 4 Jjju jll ^ 1 1 m j 

ft jll ^jic. boil (ji J*ia!l be. jj ^ jjJSk. Jaaijj S fjlka.S/1 j* j 

4jjj£-a 4^a_Ja j\ 4*a X*a je. jjj*ill je- ^bAj JxJ i"linjl l^jljjj lA4i*J j-a 

^ 5JV J JjLujII jiaa-J f jL La-lie. £-«4 j* <j2aj3 ji 

.^bjLuuVl 2 ir-1 1 (.‘jla^xll 

** i «■ * 


iAjIc-Ia _ill (j_a 4 jLju 9_Sail S.lnajVl »j& AJ*J j-a ^t- jll jjic. j£lj 

ts _jll juabxll j« J ^llsta Alsu V jAy bsS Igjli ctlll jib'll j J^ajjaJI j 

liil < _ll clil&bbVI t5jj (J* <jJJ=».bll j2a»j 1_JAjj t4*111 Ig-la <_alljj 

jj_b jj_ q 2 «. Jl iJjl1 4*111 jaU»* (j 2ia ll 4jjl j«a jjUaj Ja»j 

*A j a IV- jL» 4.1 I i"'l 4a_kjal j 4j^jl*JI 4j*ajAll AaJ LaS c jjlall 

CjL-JI jlol! j—i <illj£ Uljj j t Ju*ll Jau bjL-aSj ^ J vervet Cuajail 

i_iA_s.Vl dlj—sJI CjL_uC.i lg-La i_illjj ^gjll 2Jjblla]l 4jC.Liua.VI 4Jjjj^all 

J^asll ^ Sja. ^gic. l^La !il£ (Jn^ftilb Jjbij j) (humpback whale 

4j1aC. L«aa ^jjaUs 4jluU jC. Ia JJC- jjjSj 4jjuaSfl »jA LibS ij t^^^jbll 

tdibjl jjll " A^ i IAaI i ii 1 jj j t(j j->. ill i_jj£jj!I jl 4 xiKH 4 j*».j* jl 4*111 jbxj 


^aaj ^ o 1^ < 4*llb 4^_Uwill jaUslaII o4A jjC Icjj Aau ^jis 

. 4 *&l*JI Ia. 1 C.Ij 3 IgJ j Sjjb<a 4 *jlalc ^3 


4u<julb l^jjjc- ‘ n■ .n 4jj.*nti jjc i “il«Ul 43jxx JjO b_ja£. (_Ja (_$_y 
(_paljj 3 l ^^ic. (Jj_jla (jLaj fjA jjubll i_jl J ?l^jlc- UJJ jC- b«V^ (jl LclIj-o bjll 
JbaJI i—lA jj iJlilaVI j_>au-aSj jjLLujVI <^3 (J^VI (^1^ lAA 
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jjj (Jj di Jjl (JLu9ljVI JA.I J^- Jc t )UVl t_S jjui La Lajj Ljjlj Jail -ia. 

Jl aVIj till A Sjt.aSIj CjLjjSLi—II p ml 5* jj a (_£ja.Vl tllliljjaJlj jmuII 

Jl j JU1&I Jj* (J JAxj (JjjIjO .J (jl j&jllj jjAstj t<—fljl a <a ' lJ 

V\ m'iA f.l in I * -a .1 3 ( j]| till AC I m .a It I jjl JiLajjjui ^jd JJ (J jaj (jjjl 

j 1j jSLaj (Ja j£]j t jdjll tliljl jjsJI (jJJ A-aa.Jill J "tlililll 

I jl_a" .-lillLuJ ( JaL.1 (JjSJ tilLuiC IjLa ?4jaJaj-oll odd! Ajild "4-aakjj" JaC 

jl (jLwt_j jl ‘ ‘ ■ jl j-ia'i tliljl jjail tllljLlJj till jj-al (J& ? jJa 3 <Jjd 

jaLji _jj jl £ lij jl jjjjii jl ^jLuO jl J jll t- ttl l a l jl ^LaJ Ja ?jaIj 

j . ^-.1V- Je. tllliljJaJI jJJ (JL-ojVI (J^aluLl Ja Vl^jjj Lad jlSiVl J-^Ljlaj 
I ■* I ^ i j.n \ tliljl jjaJI tlll£ja.j till c. Id jl ?jjlull Ail j»<il i»l o jhl M 
Jajl jj I <UjlLo Ajj-vi Jajljj Vj ( JaJI pljj (J JlstiVl jl f.LaxuVl 
tjLajll Jc Alb tillJ jIiJo Vj jl JjLa Jc Jd La Vj ‘*LlJ=»j JJC- 

e t 

t M • ^ill JL (j^aJ La VJ tjlalSlL A ililiLa J* wa 1 C (jfl ^ ^ l*t V J 

. tlljju<all AjlgJj Ajldu 

o.l£ jj (_ 5 jlcJ J1L. - ' jlj jjaJI ^jii J Jl lljcd Ajjix-a t-iljjJ A-aJj 

il jA jl jj_aJI A_a jj (Ajjd_j jjC tlllii Ajaj Jjj (j ^airtj Lad 

(jaj 11 tUl gfl J Jljj V {J J*Sl\ ^IjiVI Oi J JL-alVI tllLa jhlol 

jC t_SjLt>a]l (j<a < fll J jd (jjp. JJ Ujb) V li3jJ> <\Jj j' A-aS=JI 

# 

JjUI (JJJjuii VI Laib A-aSsJI ^gdalSj V(J ja.VI f[ljjVl Ju (JL-atiVI jAllLa 
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j_e lL_^ V £l jfrl Uj <UjlSjJ J\ Jb- V *1 jAl j 

£A j (l^jjj JLauSM jiUaj liuij-i jill g'ljjfjM (_>uljallj j^L-aiVl l^£jLo 

< * * ... 
Jl_^yll 4j (J_^j _y& jlj jj-al kilLaj^Lt^all ja La Lip] jl ^ISC-l ((ilU 

AjJjJ V) ' z Lcua JL-ojVI C1jI_sS jLi (JJI Jii £-1 jiSf Ajjuulb <jia. JjS*a 

(jjiii jjjS -la. lial ' j»C-_)]l I JUS La jl jSiilj tA_pJaui 

^ W~V*' ^j__jll o_^_—nail t**il II jJj tdjl./ii A_iljl*> ill <*’il >nl_^]l 

J _SJ Aj&j^al j jjl jail jj£j jja. Ail ^j.nlaj tAj_^u jjc. A*1 ^ A-a-Jalj 

1 JL 1 I I j illUaa^Lall Jaxij A^j^. _j Ajml u'~>ll jj£j <—S^jjjjS 

,l*i ^JjVi JaJ ^ 

^gJc. l\U>T) Aj^iu jjC. Ail jj£j ji L&LxC- La j ji 

CliLiJ JS JJ jjjuLallj LaLoj Ajjjc. diJu jl_$ jjjta. JL^uiU AjJ A .j . i *a & jjill 
jC. CjljLajuJI t—il^lal ^uMJ pLalxJI ^_jSJ jill (Jl judl _jA liA V^xuall 
jjt £■ I_jjl jC. o^pL^a cljljLil jjJI tjjLi j_$]jLa-J AjSlwjUl CjLjSjjJJI 

LS !& jjaSLdl tililjl (jjjia jC. aHuS/I ^$-j]l Aa.jjj jl ■ nVi (JLuii -Apiajl 

^L. tlalj jl a ji>La djljLSI (JSj jjj jjjaillj j A^jjStyl AjsI__>*]! 

ei_& (j_a jii£]l (jl alilOU IjAa j_$5Ll*uj tAjjljjic- cLiajjJa juj j j>a 

^jJ! A-vl-«. < diuulj tiJjljLui^U Aj-v Li i ,i'l A_nJI ^3 A . >l! j j^ajL-aaJI 

jjlki jC- 1 a.^"' ^ LaS ‘Aa A a^L.jll ^j| j\ ^oil ^Jl jliil] A i ^i l *k 

A-oLJI dlLajuaSlI ja l!ljJa-a 1 lift -laJj t^Awjjhll AjtUI jaj ^tljfl ^ 
(Jxiuij ^ajljp (JSjui jC. Ailllj Aj. ji.V.ll ajLiVI <■ <l»ii^'i jj 4 Ia_ j_>S jj *~\i 
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Lua—j i_LiSjj (4 <1 CjliJjJ jl j£xJj to JyLai-o ■ >■»! jft ^ic- 

(j _ c- ^_ M jll _aJI j<o JjA^x jJ3j 4jjliLa dlLa-lLal AjcIjuI 4j-~v l~Vij jc. 

A- -ajJ (J^aaJlui j<a <Lua^JI ■"'I jjll jl jx ^^11 ^Jc.j tA aIaJ) 

IajUjUujI (_g j-> j“' ajslJjjII iiiLlLaVI 4_ullc. jli < jjlull j* aJLc. 

4_ELaVl ^_9 _J J_ A La (_pajVa ajjHo Ajua fl Ji^-lj Lujj 

cd jliyi jjj JbLuj'^l (JaIjC. lill^pl (jSaaII j<a (._Jja. iAjjJajV) 

pL_kiVIJ A_Aijidl (JLil jl_kiVI jJ_J jl (illj tl^SU- £& ^jlll 

^Jc. JaAuU (jjjSj jc. jl lgj^.tjjl (jliui Ig ixi <■ alijj jill j 

< 

njjl .»*yi ■ j V- jjj Jaul j_^JI Ljjia. t aK-s.'> .22 Lift j cAi.1 j ... jj Aa.1 j (_jjL-uI 

ijj iJ AauiIas j a y-Jala _jau <—S^Lii-VI i_$ l^^LaaJI IgiiLjuij 

lg ■>! ■» ' ^ J| AAjuuHj oAiklj 4jL}jp vllljLiyi ^>JaA» AaSjS ^gjc. Ij Uur -l 


jaoJI c-lliiLi AjjjLo A^alc. t, j Uu .i iS aJA (jl ^jcnJaj t ^j >a» n 

(IjLjjJab jll j Ajj 4 JI k_jL*JVI *—LuoSjj t(_ 5 jaJ <_£ C-li) jSj ^J jl J 

.ilAo.nall o^A jo AjalsuJI l_sIjc.S?I j <Jj 


j ^ oojLkil jjL=k. ^JLLDUI l_j j Lisina jl jij 
^Ui^L-JI jv-v >.,i AiLuuSI jli kjj^•*.II o aa Lg_lj juxjJI f l.>islt 

^kjjSo JJC. (Jhjin OjLkiyi ^ . 8 t < i jl jx j»C- jll ^Jl*JI l. >%»/l j<a (^jJjVI 

j U j I ^j£ tP=- ^ «> W' c ? jJ = L ^' is* i^plLVI ^^ic. 

jj ‘v*' jl I '*i^ ^' 4 '-k Jam AjuiIj^ lgll>ul^)J (JLloj ^jill dlljl j^r>.ll joj (JL-oj'^Lj 
1 »l Ua k_3 j jjujili SjLiVI a-^A jl j-o j^M' 6-° jJa 
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^ Ic. -W jj iiillil jl jfLaJ £• I jj^l j-a A < v l ta l l AjjHiil A jm l l b 

(4jlxli 4doJtfilaj ^**1 1 o^ilu Lgji jja jM f ^ 

i-'l (J ^.1 Jj Ajjxia CjI jLuj] Sjjjuo ^ illj. wl i (Jj-ol <_£ jii ^l_jjl 

1 g >1 j lg«*^» j (JjJaiVl j-a jj£j {Uua ) A <ihVi<a jjc. <• ' l l i -i i jj jl AjjIj 

^uljj £jlij]| Ig.a.iUraj jjj 4 AjK»*i Jltl j3 Ig-la jpSI Aiofil jj klAaLjal 

A aLjI JJ AjujJb jjJI ( _ s ^- Jj=oj clgf^kJ jlS-yL jj£j La aJL^. uiljluill 

jjual) £ j jaJ lift jl j* jll ^gJc j «l.la .1 j jlaljj ^ 

jl C.yi, ( j Jl j_1 j 4 jjj!_jlaII oJA (J£j ^gjljja. (JLuaal |»UajJ J*j Ai-aj 

t*< J^ ' ojjlj til]j j jja-vM (j^ajill jl 0 jHuU jl (Jj&x^oll j<a A_jli tojl ■> n i nl 

(jjll j-aSfl ASjlLaJI ClUljjaJI £-1 jjl (_ 5 .il I*Jj-ajj jl jjJ i'hsiA Igjl jiaj 

• AjjjS Aj&ImiV ojUiLi (jlitjj Loj 3 jl jfILaJ 

4(JjikVI £~l jjtfl j-o ^ySjl jl (JjJaSl jiiuJI jsj |jjl liA ^jJjSa dixijlj 
i' )i jl jjl jill eJA jl A V>l mi) ^jjSs LajJ j clgj A.n»ullj A lj Vu m x AjlUI jl jl 

jl — I jAj — 4 _Jj tlgjlr. jell jS-aj V AjalSia JJC- clllxl j<e Ic-ljjl 

IJ_gj *■> aV-lj t Ailll jc. LoLoJ Aaln-s a (JL_oU>U AjjJj.jll JJC (JK.*VI oAA 

j<a (JjuIj 41.1a. ^.a t-uiill (J jf\i ii,a 1I ^Ic- JaS3 JjSj j A IU>io Ajjlaudl jl 44 _UuJI 

A _ »j'li j f- Aji^rv im ojfk aJ Lius !il£ jV Maja~s.ll aJA ~jj«*i LoLoj jjmuiJI 

AjI _ualjj ‘“''j^ jl.-'l a JjJC. AjjJIlJ jjUaj ^a.jJj algjc. a.) ^~sli ^gjll ^jl£j^UI 

A jjUell dil j__jj*jll j a ■■■' j Jia Lbjl Luajl jajj aAjjLwJV Ajjl jj~~ 

.^■joatill (Jjl A-o_jgiaj bbjAUa ^3 A^jJal j j^Sj ^ill cllla.Laj'yl j j 
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I_& jji_> IgJIijj <j£xJ V (^C-Ia^-VI J*x»l jill tlilijSx Jx «ikj 

I '.1.-.->' 1 •'.« t-'.-jl tiiilj £x ll^jl iJJ 4iIjliljJAJI (_£il jA Ix&x 

jjjij_J Ajlualjail ijIjSjUI j=*V I \) » xi 'J® (j^ J tAiill {^,‘tl'n 

* 

jji j_a _II ^glc. j 4 ji.1 f'(^‘ 4j) tllllxKil (jc. !ibiJ Clle.lxj'VI <jx 4il 

4_«J jj I_ijli CaLaj I j all 'i 4_xjiala 4_aljj 4j jjxjll djIclxjVlj Cjlfrliill o iA 

£_a J1_=J1 j* taLa CLllxlS <>a l$jal£j lx <^11 4^xa.JP ^ l^xaii 4j j*~sJ 

t L_^*x 4jfo\ qa jjjSj Jai tjlc. (jaj jjjil ClliljibJI Cll£ja.j illlf.U 

_c Jl jjxll ^yi xx ~V*J V lijl (Jj iljj Ijuill ^.iC- jl l$Jjl JC- AJSjIxI I c 'u al l j 

1 jn«-"i ^^jLi ^7 J -*' 1 cIjIjj-xj (jlS lit Lx jl L$ic- jJ*-> A x l& II ^ jj 

a -v ^11 ijlpLajI (jx AJlSlx dul£ 1 i] lx ji 4 J^JaLi. (jxj jl (jxalx jjxj ^jC. 
Cjlilll -I I ■» - (jxi ^-lllSxll AjjJU-O <l£jixll llluulj 4 ! - > J~> i< n Ig-ic. j jl» il l f-l^- 

JS—*i (jV JjISxIIj CiUlll ^lUtx Jiiaj Ajj*-^a <_k J^J 

.liilj jJC- j»l Ljjjij (jlS frl j*x l j»J . lV» JjiaJ t^-^l (JlxxaiiU jii 

I ila. (jx (_>xJ 4(JU-xUL<U j^l ( j, x Milla C?l^ LiJS^)*-* 

. Sj^x •' jl ‘Lua__jj! £iii (jajj 4tdt) Jx IjtoJ jjSI ejja-3 <iAll (j) : JjSH 

iLxiii £-.ii»i IxLa IxlxJ 4ji1iJ tllUJ l$ill {J JsH I ^1 jiVl Jlxxaj’VI ^tu 

^x JiUulLi JjSlI !^k i_sjui*j 1I AjjlLab JjSIjII (^ic. Sj^l&j 4 CjUJ l$jl La^ lj] 
CjUI jjaJI (jjj (^UttMl JJC. JLojVI 0j3j JAaj Jaij ejialixil (jli ‘<_SJ=-Vl 
Jil At."i> at lij.il LxJJJ 4Ajdll (jJJJ !■ $ \).' ^ tdlaJ LxJj < _ 5 jll 

j1_j^x]l J^U. (j>Vl £l jiV 1 (Jil Jl^j'ifl ^Uxfc c3^» 
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u —St jty\ I—jjlgjw j» j» - ula Ic-_>?>. JJjS jjl) Jlaj Ailll jV 

.lu i^ya IgJtC Ijjlalft Alj^ jloj IjjJlI jlaj jl AjL*i 1-1A jj 

i * 

jUa^/t jlila. (ja 4jj jc- 4jtjjia dlli Igjl lgJJ*iljj I {Wj.ili.) Uj j+L jl 

jlwi_all (_^3 SOfrlSlI jt £jja. (_^i t Jjl=U jjiua Igil ldllc-_yd>j^ll 

- jjWill ( ^ e &\ Jja-a dluulj 


1 1 «->. jl j "I I f l -»l»l 4 i. ■) ill i 4 K ■ * ^ Ailll 4 ail ■ .■ ^J| Ljjliil j 

^ _j jaj i4ja«jljj'll j<u.‘.hVIj (j<-v>r>“l 4jj_jJaall dll _)J ius'ill jl <_i 

^1 j _j j a jjliaJI 0 g-lall Ajdml ja jl <jLui j* JluajVI -ilsjil jl-3 

ojL jj laiijall ( _ s ^k jJ jSIj^I JjiiaJI La" (JLuii jl j - J . Wl mi) V jaJ d-li-lC 4a g a 
iul jj _Jl" i*^y jl ^Lm.ui La£ T^ljiVI j-a La 4Jhc (_ 5 .ll Ailll ^>1 ’'■*> 1 ml 

A-LjI jLall ^1 jjVI ja 41. ..Il. i (_j^xj ^ j i"4jtlll olL jl A^aj^LaJI 4jn<->all 

A _;j jL.-.' I ^ jSJI (JJjjJ a I j >'^ll j■ n. II jli i4\\\ 4 y.\j i ' iLI-i"' I»~i<ii><'il 

(JjLajll Ig ml ml ^^Jcj Igja (jjfi] (Jjl-iJ cs^-- dl-lajcl 4*111 jC- 4ljluialt 
jj■ ^ p j__all (_5J&''“'2J ‘4j_^mjll _jjC. JL^ftl (JISjjjl J 4*111 j4J jaa^ll 
dll J _mal ja (^^>^1 ^Ijil 4gdjj Lai La jLuia I gall (jill 4 jI* 1I lgjl£j 4*111 

(^4_JC-Lola.'^l jjjj_jll dll_£)lc- jl dllf.1_ojVI jl a,|j*JI (jLa dllc-lAij 

j^aJ (jlll (_ 5 ^kjull ^cj_^JuJI djLajjia (_ 5 Aa.J ( _ s Jc- (JjiLHI Ljajl fr_^-all L$ 

iu.l—lj (Jlile i4jtlll _j_ylajl lukja l&jldjlj ^^^.l ^l_jjl 41jg ■ .o IgajjlLa 

_all - du=k. ja (^^^Vl ^1 jiVI ^-a i_ul_)a ^ _>»jijll A j . ’l l ^ al 

j C• di aJI dlUajjl jj uil j (jdaJl ( _ g C-l a'->V I ( i>jhl"ill j c‘‘l\» < a-N'ill ( -»g>-Tkj 
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oi—& (j* Sjjj (jl (j-a ^Cjll ^jic. (j£]j t^d) ...|»lxJail 

I 

(jl ' ^ t A a j jl L <■" )U^>II sAA (jjU -LLuj'il (JxljC. (jla tCjl 

(_£.}—S AiJJlj IgJ Ajjjlc. v^)Ui.oll aAA (jV l^iaj jA- Aiilli LgJoj j 

,J>Vl fAjiS 


a_jl_ -i'c-Lj ^jLai_ill jjc. j ^LJll (JL-oaVI (j-fi 4 tjUio'I (jSJj 

I « 

oUijJ _ji.l jamSj ^Jl ^ >>>M joiii! jic- j _jiiill (j# jaJI (Jjuealall 

jAui_SL 2 J Lift JU^aSij tAlljiaudl ^AC. j AilLbdl t" ua> (j-a I (Ja# a£Lj Ailll 

A——1 (J_jlLo j? £-ji (j<aJ Ajii nr. S^jjlj ^-tli Ailll (jLi ^c_jll Aiill SLuti 

< ^jl Tv_uijfl I $XjUa Ailll l l>«^“) j^jJI Aj_jA j-n. 1I Lr.)l,Oti:,<iII JSj jjiill Ajjj 

A-<i*j)_3 Aj_a.j (jiilj3al_ j Ja£3 £jiij V lift jjl Aij i((_5jaA 1I i—ii^jjll t^-^-l) 

A__*_da3 Jja. j Iwnjj (j-ajisj iJl tAjjill tiljLdl lAgj Ala/ijx bAjj 3 Ajjwafr 

AjSj (jc- Lo (JSjjU AL-ailo Ailll (jl I(_^_ji.l ojli*j (Jail jl tAjjA ja* A-MljJjjj 
* « 

(_jl — A_id Ail j Ulc- oAjL A_ui! ^Jbuaj IaSAj i^jJb-aidlj tJ _a.jlj ; uil lijjjSj 

. jjLixijj ^gjl Ijjil Uijml-y LiL-ial liil£ 

j >*-il» ,n ^>lj 3 Lg_iJajC AjjAa. o jjLi*jV Ag IIa ^-j^Sjjj 


(Jjad A3j lAa ^Aaia CL)jijjl AaLulo f >ljdl /_ya^yu to jj.^ iall o^pljJI (jljixj 

AauVn £• I j (jilS ^jll jlajl ^jic. a_)x<alS Aiag-o ^1 jlga. jpa ASAjtiallj 

a_)jl jA (JS ^alLdl j t ilnlAll dL’AaJI _j«Aj tAliL-al L-il b li Aj_^j A*ixaj jjj 
t^Lall jjJala Lima t (jJill AaLL lIijI jl i LaLaJ ^ia*^all oLaJjjM (^ Ajj jgijl 
jL-ixl] lisJ (jjil! Aalis Ll)_jailj tj^liill ; ijo>.-i'll ^A*j JjAa. ^Lia^au ^jJI 
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djU& jjjll 4j=klLall ^jlSB 4jyJa]l (jl U& Oajj ‘ij£«$-» (jJ_>*1 ^LailuJI 

t 

j i**i\ l ^_jtuL jjli t^^iuU JJDj * 0 i r*> i G - dljl 

i_i*-aj -J Ajjl£-o] (_$i (jjJ (J_pj — mVSTiW 4jlL 4jjlax.VI Jl ~ 4 jjJj£>UI 

" <j a J__ac. Jl l_ijjuiUJI 4j]1 jjjxj < _ s J 1 dol Jll tl)V(JJ3J 

■ -V ' I I j_gj ^t-ajLttjj ^oSjll JJaall (jc I_s5j2j 4 n-itllj Caljllj 

lOA LiOai lolj t jj».iiMl (Jjla JJC. j=Ji <J_yaj (Ja-a <J=J LS jLaX.yi 

1 i^..S ^aj Vlxa Li] - 4jli t^^JiJI Joxil _jj) Lilli (_J_jLaja i^JOaJI 

jolaill ;"Jc.I_jll ^cjjlaII" 4jJaj LjaJjJI pLalt 4-b a » nj La] 

■ (jjl£ ^LuJ JJ 4 jj-> c- ajla » *>W“< t ' ij* > (J^-^ 

.( 0 )sLpJ] 4-a_plll till jj^alll J*0aalj (J jUx.) _yaj Je- Oj j*J LjOa 

^ - -4 1" (j_C jaiHll Clio SOjaJI AjJajill (ji jSollj JJOaj 

^jc-li i'll i'll...Ill jJLc. Ifl .»ia ^jj| i^Uj 4j^Juil 4xJll j_ylaj il O&l^jll 

f. 1 -4c. (j_a (jjO—jOxil 4jjuJI Je. lillo OxJ LijS l&tOu«a OOji fJ 

ejOS (jl ( _ s £ju«_jjj oSi t(jiiij]l sLalt j (jiia. j]^Jj j£iV I j 4iu£LJIj tllLuLalll 

^ l(~- (jjxJI_Jl a _p5j 4 JjVl 4j_$ajll OC.Ijail <■ _ l l » L iSI Jt (JlilaVI 

Vj Uj*u_ai (jl (j._£LaJ V Ajjaall Oc.|jS]l aO$J 0$a (jjOj <_J$-uJI ^lOaluVI 

4_jjj” I Vj ^gA La 4 j^i ill ‘ ” »1 jpll (JlSjutl (jl (_yal _>^Lj 

(jl <illo ^_a oSI j ylLi 4j^la.j eOjaj universal grammar "aJS <jjaj 

(__LoIlki_j (_^oll <xUI jjJaC. 1^j 3 0^aOaj 0_ja_j]l ^gJJ _^-iaJ J^iail ^la-al 

4_ j^lajll aO__A L " V1 ^_j (4__xUI eO^J ^juiLuiVI ^>aLj_^j]l jl ]*»Li% .a ) l (_gic- 
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( _ s __3 j.L, n ^jill AiSjoLa (jlc. ^Jb <1 jjLJIj eAi^.,_jll AjLa.yi La jlibU 

V _j—b " >'«•» ■» Aj_jaj)l JC-I jSJI j-lp j] ilg-b x^aaHmj A K.* ^ lA^ftUa 

^ylc. <J£ Aj_jaj]l "Jftl jSB* jjl (jc. llLjoa tAj>g 10 ajILlLo ajju Cjljj a) (JA* 

lj* ^glc. ojjlc- «(Jii=JI (_£.i] Sj9jiall <ALejlx-<JI AjjL. Cu«ul 3.1 a. 

^1*j (jJc. o_p£ll 1 °~ ■J& J_jAuo£j (jJjVl ^>g*i»l (JjoUrn (jJik (JliiaVl (jJ-3 

(jjJua_ jSj O jJiji ojA (3-® pC-jB jjl&j t(JlilaVl (ji .lu tajAS (_£_jiJ frbjil 

V A_a-uj ^ S] lj_A ^jJaSJ jl t_)UaAU CjsV (Ja*- 4J AjJJI Aj^jju* 

^gi” aA jA. jx Igjl JL) V Ail)! Cjlajlst* (_jl (_gA j t^jJal j jA LuS IgJua (j-alla 

(Jl aWVI J j j *\/ j| ‘I 1 _< < ■ ■< I jA j (AjLoaJI Jj 3 ISjLu "^all 

* 

3jJ_all 5^g-J (j-alaJI (_ 5 _ja-ill plull <—lli__jS-a ligL m " jjS^^" 

j^gjll (_£jaj]l cljjJlj Aj^aliJI CjLlJajiJl j* A) yusA. V (_£ j)l j»SJI (Jib) <gic. 

. ji.1 £-^j ^_gi lillj jlA jl 3J jAa-aJI jb l$J JJ ji (jS^J 


(_5__ > jsjl! £Oa]l 0j»AaM Jj_)iJI "Ailll jl t jl g SI I jA jli J.UjS 

(J_AaJjj tAiDI -J*j (_gi ^•Ijj^l (JAs C-AjujJ Ljajl li) yuSJ (jl jS-aj 

4 ■ ^ jj« II J‘l... Jl J LL in 111 (jA ^y!A]l ^gjJj AjI (gi JaJaball I jA AjIjC- 

_i£j t(j^ ^.*nl l yC-j g:j-'';ll (Jli.^»% s jl jyj AulaiH ZAAJalfl 3.1^1 j Aj^woj 

jj-a Aj jj V W c. ja. AaljJaj i _ llnij (_$ ji.S/1 tliLiil£)l (jjJ (_£^juull ^oll 

l ■ g *}Ay o,\a'.l*a IgjV) ‘4jj-v\ll Ac-ljill ^yXjlnuill (Jil£j)l Ajrjllnj i| a<\% 
A j 11 1 ■ A \\'I 3 ji/uoll AjAa jiiall AjlSlI itmlllj i^A^I j ^ luoC- (j-a 

.(aLLuJI <_jLbui^U) <* <1»1H (jxi LaJS aJaLuJI A.a'N jiil aJjIs_j ‘ ^ I j "<° <1 ■ ■< Jli) 
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A _isj CJXjLI—J 4_jUS ft jll ^ <> Ailll jJ*J 

, jLjSil '''f- ^ j- UaaJI c-U j) x ^a J 


a^„ U 4Jaj dij^kJ Jfrj]l ^3 JUu Jc-ljM A^ail Aj'jC. 

^Vtj ■-. 4j| djl.ia.Vl i_5 <jA' i> ^J^-J 

\ \c. -j lv»l l J ^_$ill 0 “J j-iii <- 1 J->.i ®-la'J ojiaik o* AjJJ^ AJ^J ^ 

SjjjS (JaIj& Si^>i=u> djl jj*JJ <Jj^' L>“^ C ’ LS^' 

l^l r 0 Mx^ JSU.jjj o'- 9 j" J* £* ^ ‘ ^*- ^'-^j aI&Uu* 

j l... a JJC. 1 3 J (J ja. A*^aS (jl LS^ 


c. I L">.., l U MU o' AjuaSlI -IjSj j] ijUjljll t_)j3 Uj 3 £3j j“-**^J lSJ^ 1 1, ' l, *'“ 
2 Vo'l l a'^jt, JDlo o^J ‘AjjUiil O^! '(j' J ^ 


, I. ti . ^ oM 1 <y» 4 jy I Jjl (jl oJ J *—o' AauiUJI 

^jjl_j]| J_jl 1 Si_ai tlljgJa AipaJI AjjiiJI dll jJall o' j' 

i_5jiVI -LUjjV' jaUU i> Ijj-ic. t -i£& o' ” ur»^ US Isl oj^ ‘cSjA?" 


/ j.t il l i ‘ir. I '-n. yjJjll j tiljlin II Ajj-ia. Sjlc-l 1 —AJUI 


1 O J'S-" I jikl J tS.lj.lc. Uj iliVU-'O (_g^ AjjISaV' °- 1A oj^-'a" f$ '"‘“’'j 

0 

j <„ ; Aj^Ui Cj^Hjj dl j-la. Ajb tilljld] (jc Ua-J djUjk* 

f 

Vj < - a°" Ajj*^' ojiUI oiA> Jul AaJjj CiAa. J oj^ tl)' 

O o J ajj t(_50*iJI U J>UI jl iSlI cjUisSI £ jj Aj'j& 

iaj ^Jl OljjbU JjVl ^ JU-) AjiUi Aja.jlj^ ^ '-U^i 

JJ±S £ Jj AjjISJj 4 (CjI jjVl fJ-A-aS ^ J ' 
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jjj_Sill (_£ji jjj.i_a-oll jui —ill oL2a_j (Jin) (Jj-ali LS ^J^ jjlall 

((^mitochondrial Eve 3 —jjJujSjjjaII *1 j-^. j —« j -i^ll ^jj.iill 
4.11 .ill djIjLiyi J ((<Jlj_j^jtiill (jLuijl ftLiS lS^a) 4_ulSuill t^jljjilllj 

(j. ■ 9.11 JJ_g-la (Jji) A„,.,,j.'^il ujlc-^ii^a.-.-a" 4.J.UIJUJ CjIc-I Jul jLvjl 

^—a (_sj^Sll ^ jj C, irv,jll Jla t> ^il-ill representative art ij jj^-ajll 

j _jiUa JJC- jjj l/LAl (Jxoj V AjjLx'j/I dA&uiiSali jSf I jlai jSij c(Ljjjjl 

j—^li Igjli (l^dkuiij J~> (_yl] UJiljj jt iLjaS jja J_>ill jui^l ^-lc- 

iJAl_II -^V’l (jjLall LijlAnHuil 4 I 2 I (_^ul S_jjuS (_£_^l (_jlfuiV Aiohiiio jjc. 

. *> lU-i^j aL »Lm 4j_jj 3 I'llsjin-i’i (jSj 

*•*.■% I < 

I J^JU—9J ^ J * ^ C^l <jl 

j*±—*l I ll_A t-uSji J (jjjJ ^ij 111 j lAiill A^ni >_su£ull ^pLul j^lc- 

j-v V jjlc. ' ■* *»j ^1J ^J_jllll J* Loj3 ^JajC- iLol.-y pljjl ^gjJal Jpa^l 

0 

OJJJ _ 1^3 4_oj <jjSi jl epj *jl' °JJ- i (IlLijJaiiiLttl ls3j UjaJ lf-_>?' 

(_jl jj 3 jjl i^j^ajC- ill W J *SM jlS Ijjj tA-lflllfij till jlua£i ^J.liii 

jjoiSj Skj uIjJaJI £- _j3j ^xj IgAuiiSjj CsLoJ AajJsjC- j^a jj;Si i u 4l Axila 


jjlxUI ijat jial ( _ s !ij'V s_s*-aj :mitochondrial Eve cljx (') 

4_jiua*Jl J±A ^ C. klllj'j/l J& Cja.Ijiuj 1 _>Jall ju *djoiall %J-2xSfl 1 <' » «! ' 
£j£ill AiaAj _ji iJjV' jJJiVl > ahul l ji lAjjiijSjJiall alja. J jjjalJI 
jb li&j irvx ji\ ^jic ijSJjij is* j=k yjiitc. 

je- ^Lt=o_j*2 II jUiU^I ^1 ) »- » j >a_5i-il JU-aSiV %Li3j]l 

Ilia^2 juajill 11 a j 4S_1j\-a 1« %" iK*1)j _jjV^ 

[jXZk^ldl] . ^ N or, tl ..• aUlJ 
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A ic. 1 j 3 j ^aAC- j) AjlII iSLil L* s\j l 

aj_A jl j jl ^_jjl Au <j jiiJI jjC. JL-aJu/U jj^Vl 

j__u£J| A _ir».jJ 4-J-v V jW jJ l^V {AjjAi A^jinxj <i£La A.x o^a ll 

<_uLl ljja*_p jjjJajaJI AJtJJI j)t>)C. Aajlaj jj! JaaJvLoll j (AllwiVI O'® jii^ll J 

j j Vl l ^ (J-aS?l (jC- tAilll eLoU (j& _jall (J. U ^iU" lll (Jlic-J ^ 

<-_a_Si jiJ c4j3jx-ail jjS ji Lkll oJjail £l=»-al Ajjj ^ O^J" 1 ls^ - 

Ac. Iji] Ajij LijilJ Ajjiidl CjI&UII ■an’iil (JXaC. (jJaio jl jC- < *l% .. >H (jC. 

^jll (Jja^I La (_$_y «JaJI jjc AjI j ( ij»ii> cJLac.1 IjAj tAiJl (jjaall «- : . aj SjjII 

I^A Lil A a \h 


.1 o' J-vl l O^yj—^'" (j'j—^ Aa^j^aa <ji ijaj 

i ii.tii ^j]| A a I jkl l 4_1 » jmii ji j^-vla'I i i^Lil aILui ^ ^jnull < 

a J-lc." t _ s Jc- jjiaj Ajfy if jail UMJ 4jl :<_jLJ tj»jill jjj3^T*L^j 


L 1 <iil 


jA. ..i “i Aj2k.jui«]l jl J tf.LilaVI jl>a%Jml AjL^.^ 1 aA4> i— uslj 4 j» jill 

jie jjfil i J '■ jl ^gjSjjua j' Cia-iaajl jli " pIjC-aV 4iil jll ajiaJI o« liA 

^ JJ < 3 kl=vj jA La Waa CjjiJ l$j] tl Jiuiij (■“ uu.vl 4-lla.yi j' iillUalli-a 

ji—J (Jj. .all lj A A._))ai ij « »jL> a^^oi Ajl£j jAiil (Lajuil AlJaC-lj jlma j 

(Ji3 La tlaoiiS jji jji^Lill IgoJajial j' *■ *>A% ojLaJI jAj 

ajl_ifr jl jl ‘JIw'i.jVI AjLIS JAi. (jjJI jAjaJI l^jl \jaC. jj ia jjll jooaC. 

A i ■ ..I..il Aj ik. i-'ljl jl jjJJ UjAuiaj jllaoJI SjAlkll Jjj V Vji-all (J^alxJI 

.ejAUaJI ^Ijj (J1*JI (. < 1 *1^1 >- 


nrwJ 
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jlj to jjeaij jJ*JJ La ^ AjjajJI ASj*all ji jASjilll j* jJj 

_5 A_jjjjJIJ A__jjajll tliljSall j.la<aa jc I_ilj jbj jA AjII La 

If 

j j ^1 Is_£Aj tAiillj (Jaiall ijji jajJa oSja.ja (j:l^ C-y-^ J (JUJaVI 
* • 

^$-£1 j J* UpB Cj \}lsx<£ Jlxj 

djjtjlajl *- o &. IjJ ^jluSJ t-jlS JJuuiSU L-flLuuSI ^^3 (jiskJ J ( 4 j 2 kLuJ jaJ L il£ 

li A *1 jl t,^jla. J-l*-aa <ja JlihVI JjS& J AjJ=^l A3j*-all 

ts _1c. £ j\ _=JI j_a tills tljjSa* AjjlS-aJ ^S*J JjSlI Jl (Jjajj jl jUi^l 

ja_j tlaS&a oSji._ja AS_)xall oSA jl (_ya I jssl J j^-a (J^1_J tjJaVI 
t_iUi_jS*^l Isa LjUjI oslc-l V] (jaJ t<J».lsll Jl jr jUJI ja JlSliiU A=al=»j 
j /'I-, A_ilSJI Ajja-ill Scl Jll jl Ajjaall o jjjill ja»jj tAjAsul AiL ^ \L » il l 

A _ijafill ASjxaJI oSA AjljaL jlj tA-al*J jlaj V la <J£1 AjjjlJI tlllija-all 

^_11 jjjjilll SaCj iI^jLjIsj cjj^a J V] l gi «-aj jSaj V Aill AjJajiiall 

l_laal jpsl J—S^yh (jaJ jilt P Jell SjS^Jj ■—oSl&y b=aJjSj JasJI 
tAja.jlk__i-aVI l$J3S si Jab tliSjl jj ejljbc. J ej&Laaj tAal*J 

J '.,1 a~il l j_a J£li jiSI i_J Jsj cHjLjI j jll oSA jb (J-uta.j bill JJ iS ls$A j 

j_JiSI ^ < ■ >•»' o iVijj ^sll fr^-aall v L/a j jl ja ^cjl Jt U^J tt—Jlaall 
y j coSalaj lal '*\iIs jjSI a».j i si Ajj£ s*j ^1 Ajls iIsjs=>->j Ass 
Lajjl 1 g Ailll o jjji (•?*"* A.« Ai l a l tljl j j aufli l l aSA jl jSill^ 

Sj^, ^ UJJC- J Ajjajll ^sLiall Aajssll Ajlu-aaill tlilajjxjll ^LiS *\jj 
4 L. _^al •Lc-Lii-a jjJJ oSA jy-o J jSj jjj ta_l j> e l.-J I 0 -al_JJ Ajaaj 

~ _all jb Jjall jl iao-Lj ioSajiall Cjlajla-all aK i b SjS=k ja dlJJJ oSjS^. 
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l_ajl ' jj*^‘i Xolc. ■ i ll’'-"j jill jll 4 jV .lc.1j3 gjiii n ~~^j j jjuull 

^_II jjj_jil]l !_$^>\ jx IgSx jj AJLuixII Jl ‘ «' b Ajl$j ^gi ^gjJaSJ 

.i—lU^aC-Vl baj jjj c-lxic. (_£.1 j! 

language Ailll j»jac dibjlaj .>>j-isa jSj : (_)_jsj <_ib-aj^U bi. jjj 

^*-aVl Jc. (jl£ Jj tAill JjV I SLiill aJL*x jA organ theories 

aI.^II a5jj j jjc till a) Lgjj j (^ojll (J^Jjx ^ aj_jjlUI aJaVi jka«_j i > >i<r*> 

j_a j_ a j tSteven Pinker jSiu jiiiui Ua jSijj t^cl jil ?r .^'l aJ Jaj 

(jinl ill A_jl IxS (AjjxUI allljjiil] AjiS Ajjau -Se.ljSj JjlSlI Jjil jb-*aj1 

jSiu .iSjy tAiill Jjiu je. JLuixjjil AjL-aVI «•! jVI jx jiiSJI jC- 
4__jjlaa]l AjjajJI Aij*-a]l jl "Aiill a jjjfr" jljjju bj-la. Aj ji-^a i-lbS J 
A—iill ajjJC. jb tl—tj&iil pjjJia J IgTlt xSi*> JJ mSll b>ijVi llxil (Jlluu] 

<J jjj t_ilibl'VI Ajllati Jc. I.rtj.nlj LajjOj ^a.jV| Jc. dijjlaj 

iA— jjlax.'^l ibl.}—a.VI jx <Ja*Jb VjJ§ j^SI ba. jIjjj ^b-lJ Aja.b jx IJA 
<•'ll J jiaj lg"l}-iS>J ^glll A \* t.nil C£&lall (jx (j>»». il (jAi-njll Jc. bbi-jj 
A —.i*.b (j—a jjjj (ill) jull Igj Auij] IJ Ijiui AjjlaLC.^1 tbl.la.VI jx .lrwij 
albl AjSjSJ balS I jj in si (Jlxj V Ajjiiil 4 jb Sl I bal£ bKjui I jjxuSj jl jja.1 

£c-all (_g—3 e-lJ-Ia. JSbA jc. tbajJI jl 4 < _ s JtJflall l '1 A/mVI jjja jC AJlUI 

aJ t *l » ujl t j j ii ra Jail jC- >.*i-> ill LiA Aji«j jjiaill ^Ijsll IJlA C(_}xJ (jjiijJI 
A jn ljjll a^A (Jjx ^3 AjuJajx JjJlaJ ^2 ^i.lisll jl »jjl-j <4 . >il j 4_jlgj 

:A—*Jjb Ajc. *—ii Jj-ojV IJ AjkJaSj Jl Lajlj (Jj jj jl j£-aJ (JlibJDU o.Vsa xll 

. jA=Jill ( jt . n 
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J—ic- <—i—Sjjj (jl (j—S -cj V AlatfLil Ajjj]~a'i" Aj-oall (jl ^ <—yj ^ j 
(jl u.i .yS _i^ajj Jaiaa^a (_jl "jjjUaui" .lie. ji < Aajiua _jA LJ ^ K .* i_L - aj 
i_L_a^j IjJjjj ^jl Jj V j] iAj_jia3 Ajj->. 'i Ai_^xa jjiaJ i_i l AVi j/l 

ojL_jj]l t^iVI -»■ djjlS t_ sjSj ft-y-W'i jiaxjl ~ |jljul |jLJ ^ ' 

(J £ LagJI i~~ll,^ ,»il L • jS jjlj tbylaj Liajl AJlstS 4 jj_jaJI j A_iaSJI 

(j|) —all oj—& —j$j Cuaj JJC. £-laaVl ^ LJla eJ_ya_^aJI 

<iill Aj_ < )]aj ^LlaJ U tAjl^j A Lil'l ^ i>Ti Ai]]l Ajjlaj 

V IPA (jl Au tljj-la LojuiI 1 g (jL AiS. uLoll £■ JjU tiUilj ibjj.io' 
^jOUsu^I l «■>->j I^jlaC-V! >')II 4_)^>Iaj AjaA2 Lac. N jU Jjjj La V] 
a jj'j Jaiajj ^)l> (_5 jp l^jl i—iiLiiU i—Jxual j t jJaxSJ (jjJ (_Jia Lai Jj-la 

(JliljP—ail (ji J—aic-i V (_g—jjjj tAj]jj (_^a!I .ig >11 JS (j-o j»c.jll ^gJc- AjUJI 

.Ail) ^i i l l aI I (j>aal»II jjoill iS & JllL^I ^J-li AjjajJI 


:a AftlovtH AJaxuu]| diULUl 


jl_LI jjlAAay (jjoill (jjAuyj^l (jja.A_jai]l (jjj Aal j liljiiaa ^uila Aaj 

_j_j]ajj SLij (Jjlia cl£j]l (jx _>a£I jA3 J aLuaj lAjt]]! oLaj (J_jj^al AJLuta 

l-la jjj£ j -32 jJwj A K ii ia $yl a ^ (jlajjajll JAals jl JAitllL (j-ala. jjJaC- 
* * * 

l_$_) —a^l ^-Ij) 'VI (jl (jLaP_j^iJ! ^yajyikjj tCjljLiVlj AC-l^ja]l (ja VW aj 

11 g aluli I_|? ;lc < Mjuij alnaj Aauil eAjAjuj Ajtill (jV -AJLUI f -»l» ) 4 aj» . >> 
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Uuj_ui U*1*J <illl ^ jli«u J (JJ* “ 1 . J CF ^ Ja2 

* * * 

4_jal> Jjsj j tSjSlill Ji V ^ ‘'3^J 

'jijjj (j{j Alv& 4jLKj a]SJLo { Ja>jSiij t^yXAM) ]! JjLxill j (3^' 6j^a]l 

5 ; - Ml . 2uyu^-J uM 3^y '-^j dP*^ ^ 

1 _ sj o^A> L^jSIj ‘^' j* L$J^\ z}j£tt 

r i <\ ^.jisi ijj jSj j ^ JaSa jiiLSn j* ‘ 4 ^- j* 

j\ .-» .*^1 vU'Jl SApJi Aiill <J f' ‘4*^ l5j^' £'j^' i>“ 

4»x t3liai ^ £-11 Ajjj UJ^ M" 

L-^uL <J ^ o' c^'jj 

U Si <idll ^ J-Vl J jl j] ScS>4" lMj JJ^ 

DJ ah Uck. J u^y ^ t^' JI c^** 31 a u 

J_£ l*J*3 J^ *il» Ijjj ^ 

l^U (jjlj j fjUuu 4-ac.^l (^=^1 '-*&& d 1 ® 4 -** 

. tU-.W J ^=.1 jB t >3 oj* J) Ujjlij OLulS Uj 'jr^ 

j jU' ji oLiil ULLug Uajji (Jwj A-*-U £CjJo1j]I Jtajll ^gjll -^J^' CS^ - 

J,' j hvti JS oJaai Ulii(ji Js^i LiA j]l (> Jj3'J 
<3* fji&j jjkull jJ^A o' ‘4“ 1 '-“' ®'J c tS^ t4jSLUI J) 

. " . N < ■*. J l <j__* j 4 JSo2u> A^JUa) i=aa ^jij cs^P-^' <•'J^' 

.^LauilaJ! aK. : :,J 1 l^jl £A U jAwiSJ ^3L ^5^11 
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U —^ '—AsUaj lAjJ3 jjLaJjj LaJj Lj-b UjlJ jj *jj J jjl j 

jUJ ^ LuStkj Jj5JI Ja*J!j *bVl <jlc. lA jSk j <_UaAll 

'^A u! SjSy\ (.yJa Ji JjAjj tjj ...-Luij d3_y]| ,j ajAS 

(j3 —«j « lA_>Slj «.LLj teLliVI jjSjj <_gJc lAj.ia £_« jli 

La SjW-a cj| : Jj*j (j(j=Aj ‘£tl] ... JJj-aSlI (_£.la]| lAjSlj 

L_uiLa AilSJI JjJLii Hue. (jLaJ aJjAuJI dl£_pj| 4luilwi (jl i»j tiila 1 ^ 

«4jaju5UI CjlS__^aJI (jjj jjhJI jl Cu9jSM lIu^. .lla^a (Jiijj I.T*)j M 
I^aIxj J IAIs l$-aLu L-lx mi J La 4 j£IjJ A^a ,jl rjjai jl <jajj 

J jr - tl ^La-uU jjJb. lA_p3 j>a £• _>uil jl JJjLua fhaA*.ll ^ jh...i 

Auaj ^JjL l^jl jl . 4 1^.,‘il.t iiljiuu La t ^ ^ \ i* n-v » ^jlil] ^.alajlt 

4 ag-a oi) : J^—^ (j^ CP^J jj3 >i*Jj ajA.a ClLajlc- 

l $ , l l » 6 m l ^ jL 1.1a. a jAS Cllkll jj -1j3wj lAlj iLg^aLu t <» . >-1 4ui^yt-a 

jAAll jjjL Ija. ajAS dllajlJJ J_y=>.j jl -bJ j dii j ^ ikJull ajSljll ^ 
(JJ—*A) IJ —34 oj — AS dU=ul J ^JaLujj (Jail jl 41.1a. ajOi-ol %J& A. lgj 3 
4t_ilS jj&j loa. jif^aa dSj l.ia jASJI frbl fjli«j jlS J cUjSA 

(j' j* f- 43klla]l JjIjaIIj <A^aJI Ja*j ilS ,jl lj& 

• Aj^iuuil ^ 


(jl ^—3_j—*-Jj o^A ^J<ark djlsua <xi]l ^jj cJjSjj 

oj—ix^all dlljl^all Ja 1> >i»J L?^jj (jl j)l lla jlLoU ^jUalll (JL-ojiVI 

I^Jc. a_jjle 4^jlSll dl ji.^a l J jl~ k i ^3 IjSj f jlSll ^tjjl i.'ua. jja «.! jui »I -W 
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Jj _Lj Ajjilll cljbjLttll <_a}M i»J& ^ Ji& ^ 

Ailll jl : Jjall (^Sj Vj **il! ^jaJll *hJt 

tjA t5 iSj la U1 j2ji* JJC- Aj‘l Ci-ljLJll «.Uk- ,> JA& c_JAA jj 

Jj .., 1 .,.V1 J_c-ljail f —$S (^1 (jjjlnAaJi m A] (Jalxjll ^.JS- 

a__^ rJ is U1 jSjij J uj j cSj^ 1 ^'j -^'j 5 <> ^ 

c ^aii_J! lAA (jj : Jjii ji Ulj tALlLall AJiaVlj AJia^l L> ^ Jp J-^J 
t A-,j»..^» Aiii SAtaJI M A ?Ji </*» 

a iA j; .^ j jjx AaJI J] AiJll fl*J ^A l^jlj cS j JJ cs^' J cr^J 

J ; < ; IS e; j <Aj)Aj l$J Jajiall A^all AtaJ ^Aa (&J) <-lAZZ Aa.l=JI 

* 

lar-l .>i^ I 11* Ailll AixJ ijialt 

JJ J C-L-iUI VaKAJ jA Ailll Aa*J j ^3 dl£> J i$j^ <*i£ 

f Uij > IaLu jsiJ a**aVi iV i> ^j* UJ^ \*ij csA siU -* 

Vj ;A_a*ill A_^jA jjkia jaj g5 J^' (3^' ^ yr^' 

la jA J'j--" j tlfralu laloJ Ifij'c. J jVn tf j AlSj <J ^Ij^ lj' <J* VJJ 
oA=kj lie. jj ^ bjAja. ji^a.TU (^aII Ajjiu-aiil jA*^-a jA Atojll lAA <jLS IaI 
^ 4j]i A^jJaljll A^_nill jAjj (_$! jll lAA jjl j>« cj^J ^AaUI pi i Vl ml 

V J& I j Aill ojaaiall Cjlai^ll jj) ^ _H=> 3 1 ' ^ J±i 

Waa AiUI >a»S ‘ * ' s 1 

j _ S, J j .i il l AJiiil aliu (jlij Aa*_JI A. 71 ~i Ajxl jj C$j^ c5Aaall (jj 

"ill / ( J°l»l l 2L*J jjA ■" 1 ■ ■ 'I j 1 AjLili A InjmJ Ail J jAn iil (Aiajuu Ajj£s Aj^>sj 
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1 _gjlj Alois. AjJ Laijj tl*AtaJ _>&Vl jljSJt <*J t> Ji**- 3 * j* iS* 

A_jj*j A_tl jSj t>A > oAjA*-a ^A.>» ^ l^lj tULia 

V L_iij <2_kLAV| J* Ia* AjAa-a ^-Ul JaS3 Ajil£ <jj& A3 j tAjliil aAjA*^ 
(Jfa jiaiSJ UL*! Ua* ^ j*J La j*J jjlc jla^JI ^yjA-all-J 4*1 liA 

^ V. a A Jji ^All j^w-all V Ljai j * >—>LiJ l$jL JL-aJ^I ^ 

A_'jp 'll j_C-Ijall £-1 j_jl ^ AjajlViil l AjAlxo j. ^i-wi" ) j»Uaj (jic- jl (“Llill 

kV) :1a* ^Ldl ^till ^jja-alL 2*11! Jjjc-l Lajlj tAjjAaJ ClliB ^ eAj*jxll 
a_3jjLJI) symbolic reference 2 j j*jll aj**ja!I u^' <jr l=- <-)L-^J 

2 .M ;' j_c.1 j2 _It <-*ilS -£ (Jxiujj t(«.ljjuiSn JJ CjIaISII 1$j jiun ,_p]l 

j. , AjSlaia AjiJjj Cj£*c. CP Jjf*2ll Lallaj Ja^ combinatorial rules 

"cAiT j djUjaljjllj ajjaJI i jUiVl <j]i <aja*j1I Iaa v^j * 

,s\ j\... \ \ A—tljSj ‘2 j-nAll ujVI—&*VIj Ajii^^all CjUJjaI! j k-j^UII 

jS*: i<jjjlj3 I ga^-a j jjjll ,>> j££j ("tluSiiyi gr cl*ia'iM 

( 

j >. l -. /.! ! a A$J c-la jll j iillA (j-a ‘2iJl! J* J=J Alola. Igjb 

Jjjl J_laj t5 __i*-all CjIa LjIa j —Lall Ia* (J->ali i> .>£' f jk“>J V 

« 

■ J,. <<-. J^-. *M (JJLaA (^aSj A3j tAjjUJI AtljSll Cyi iaaa Aj!Aj jl 

t 

. J pj ^A_jl J a LA I 2 -LLa — J jaL 2 Li;...; Ajj*a Atl j3j iIjLoIS J^C- j' 
AsJI JUi ^ Ja.jjiM JELi t^l ^ Lji ss^-S 

^ 1'j.uS U.J VgjLa AjJIL A gAl ii LJai J_j*-a2j lil l^i 

j . j A< Jj..; AjoU^VI Cj^ltlaull aA*j A3 ^All AjU-ajll 

•^>vi £i^Sn 
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oi—A i_)— a^jaj ^ —J3k (jjj IjjJ Cj^iLiiaJ _)«JI jA I jA (jl (J ji lillj] 

«c5>VI £ljiVl I g A. 'i's l > m 4 huai >" ll a 1 Kji V AjJalAjJaiJI _jjjLla]I 
IaJ— fl*j A—a.jJ (ji a jA JjUu a jju£ JLuojI JaLojl j ^ |»Cjll 

(jja. AjA^JL I^-Lajj (jc- jjjSj La .ixJ aISL^aII j ^Jj tI a jj L-v'Yi j| 
A —illl ^— S*J J —jc. Ig-jlc UjjSj jjSaJ V (—lU^aJI jLu&VI 

oj —JjS c£j— a. 1 g^ljjl I {AjaA.i1I jjlu _>aI IjAj c^ja-Vl £l jili 

^■IjjS AoaIxJ Ajui (JU-aJ^I jjl (jJj^ljll jjjISj tloliij <»l£j]lj i a.^.V< 

(j— & (3j— 1 gjljiil (J*i>al jjl I jA (j* ^gJc- <j£]j cAj^uij JJC 

Ajjxaaj — II (jx <jl _^aVl £31 j <^3 1-lJj (£ jjjaaII c_iLujVI (_£j±ulo 

A—SjJ —II _j aS ?I ?V j»I t"l~% 7 > i 33 3jg -y II a 3A (jiaxj cLul£ I jl La tljljjl 

* 

i_ll_i/Li^VI (j r- ^LuaS 4I ^jlj (Jjuajjll |»j j^jll jLull Jij ja.oi l j l l-i’iU 
J—JJ (.bJajlIj A93 )Ij f III Aiwi jlutll AjaLa J ■* i AsjajlII 

La A3j*aJ Ajjj C1)Ia_jLla ^ajJsjj jJijS ji ^laj ^a ijj^^ill a jA AaSSa. La ^jl 
cl—gjlj A_, a II I £pj «_LSj tAjJjj ^jl tllljl jjaJJ (jSaj V Laj (jLoj 

A— „><!*> <• J—>-<a —9 l$-dl _^Jaill (jinJJ (J.Y>11 a jaLall 4Mall t-il^l-> '«ll ^jS]J 
li—J9AJ (j_C. L-aI a'i C)_)a£- (jjll Ajljlall CjUI joaJI j AjuuHuiaII CjLI jjaJI 

J-° ' U “A (JJjJ lA^aAl I g"* l > * > j ijA j»C. jJI (jJc- tl^La AjjIIiaII ^I^aJI 

V (j *> ) J <"AuLlaa." Alluilj <Aa.1 j i_ula. jjA LjjjU.1 j ^ya\j)f I (Ja «^L»a<j ^ 

^1 ^l_yiSfl (> ALvLaII A i ill a II <*Ui....I 1 4jJ] U5^ I jpl 

— I] jl—S j£>L] AaJ cCjIsUJI jl JaLajVI (Ja 4a^l ..,1 1 Aj.lUI I 
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AjL^jjJI (_Jla 3 It i ■ 14 J I djlilll jjC- jyJI j Aj^jI! ^3 A lajxjll. lilAilll 
^££1 W.'VJ tiljLu £ I y$\ Jj£l -laji-AJJ 4J-E- jll J 

^££1 (IjUajljjJl (jx jJS fi*J ^yic. oj^S (jc. (_Lu£jj (4 V-ij. .il\l Ailll fjA IjtaJ 
» A ..A J_la Ailll J1 «j IjLJ : Jljuillj (4 la Ud j Ail <jJj£il J* ^ 

/jLtx (Jjlla lijta." ^ J ■ <"!■> n (jl V c3J^l ?a1£A*JI 

j l- ■ ^. » Ji S ( J * * aILs IjAuiSJ 11 a f jluujj if$-o J»l Ailll JtoJ jjJ 
oJu_j>3 AjAju — jAlia _$A Laima . “ ffl.pl (jl (JJ^ ^*^1 f^ 3 (Jl^ 3 ^! 

t 

aj|j Jl jj ia 1 g ffal xjUL^O ojjIaII 4jeJt)l ^)jui j) ^ 0^3 

^ 0J3C. <j* Jj£l I'Jj>» Xal^- ‘»JJC- t>» JjSi ^LJ J~I t^l] jiaillj 

(<_$_>_iS ?1 fA t> ft jll ^plc. j] J^=-J C?jAJ' Qu (jjlall 

<_J_jlaj J_J«J j&Uia Al jjJLojI tiljL) (^3 iajaJu l$il (> fC-jll ^ J 

AatlaJl f >r- aILuuJ vlimil j ja.1 Ai^ii flai -ia-JJ V Ails tA, l-ij >a jl l Ailll 

JSLijj i j .* il l jjil ALalmaj Ajsu-a La ( . A i-ijm j l l Ailll j^x>j ‘l-fl^lj 

* 

(jc Jd^Uill Ji£l lali*i Ujj VlflJlioj fj ljUl :(jil Jl>Jlj tliMt !>1 Ija 

_a aJSojL—aII ^ j*-al _ji£l (j JSfl-tw IjS LaJj jl <4 1-Ij ta ll l A IS f ix 'l l oAA till jj] 

,jl£ Uj tojljjuall jmil 1 JaaJ ( *W JL-aj'i'l AjLc. ^ fJaiiil JlLoj tilljbc- 

_11 ^->1-. t*j| 1 wk t pll (JjLjiaII (jl Aj 3 liSjjl (jilt CjSjII (jLa. Jaa t_u*Jl 

^=J _jw) ^jJI (jiiLalL 4jjjlij (Jiluix (jA l AAilll j oUiu jjC- Aj_>laj 
tAJLuiull (Ailll fi*J 1 jLal j ?A ViJ.nl Ail (ji ia.jJ V 1 jUl :Ajj*>?■ _>>^1 

?(_ 5 jiVl fA _jiSfl ^jlc- (Jj-t'ua* A^xa jA 
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(jil <a K mi oil juLull (jSj Ijj (JS _j4su fj\ AjLi (jx l^& 

AsiG -il*jll ^ic- C—liiGlI Ajtlll jOui&j ^C. jj tlilj^)iajll (jlfl 

(J—sVI £-ml J c-LSj nj V dllJ^jaxll (jx Ijjjda Lui_jxU jl tlgj f_g\ 
frlSj—]| jl ^—*-nlaj tlgxjj-alj liDlGxV (jiai]l ^ a jlg-o jl AjjS JjSlj jl 
—1 1—g-il ^—s ^ null jA jjfLi (jl U1 AjjjsII j diLa/ijll ^j^lLoII 

dll j j \C. AjVmo (jjSjjui Aill Ajiljjj Aj_ya*j Jc-1 j3 jj jla t*U\^ tliaSI jj 

S_)4*i liUj jjiwull j ig •> 1 Aikla. Axj jj£j jlj i^iull t^n-t (j* AjxAI 

AjLJb A \ ji***-% o i l (jl lx£ tUsjiuij ( _ s iJjjll (Jjiaull ^>lj lx lAjjpdll Jc.1 jill 

(_gjl jSj— uiVI —II —lc. ojJall jx ^jjjVI j| jx ji£lj (Ixjjxj 

A1 a! in A jK A__jjsd A_cl j3 (jal^_jil _j_jjx j A y i jj^A _j tlxSlS j j^'■" 

j»l — lai jli tljjilj (AjaJjxJ diLsJ JAueu jj£j LaAic. Aiil jj^aC- jal jial jl 
dil j—ux>V jjjl—Siill JjLdll j £j_>dl (jlajllj jS*x 1I phonology djljj-aVl 

dCi&x. —n (jl in ~s l~ 1 j (SijLxxll ^,33 ^Jc. *Ja _JJC. AJS j_jSi«x 

‘_JJC- dilsJ J_y2kj ^uiSj V diLjlaiil a^A <J£ LgjJjlju jill -l«“tll 

djl_illl (jl_^ ft ViT <1 4* > u.ij AjJjXjll JJC. dllilll Ijlxl JJjxSJJ InM ^ '« 1 1 lxj| j 

jjJ aJ&txll A uW II Aj^dill 4_iliAlLi <LxJ Aa^ij LiLiaS ^ j l j i .Vi j (Aj^uiill 

iill^—S in-sli j lift jaoiaj ^jjl dlJxC Igjl Ajljj Lilia ^^ill oj*LtJI ^ ^jj (jl 
(jjj _>>*ill aXJLui (j^jj Axlll dijjJbu Ijlxl U1 ^>juiii (^1 lii p-lSJ V l^jl 

Jajxuj" AKdx dluulj ^tjs^yJ ‘-i^Lii.l AiSjxx o^A (jl ^jdiljj t^Aljjx 

Igjijim—o Ijij (_£_^iVI l^jiVI (jl JaSS jasxII (_)jylj «°Jaxx JjISx 

. jiUJI ^gill C5 Jc. ^ 1n*j _cA j <4_juiaj j^e. 
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j_ A 4_il]l A <j_ Sj IaI Ailll CjLjx*Aa -ja Li] IaLo 

I 11 \1 «m« i_Sjjui AS*j 1 I All mo 1 A y Li^^la IaI Ltil £■ ySajA 

(jLij AjaUI Aja jJI S3 >».aH : j jiill jjc- j i^jiill JL-ojVI Lw a^.1 j 

A a K1 I 


Cjj*aJI AjIjj Vj t 5 j*Ul frljoll V J (Jjiill V 4 -»] • 

(_5j_ iVl g-l (jjA vlilla. (jjJI JjaVI ^ f vs * A all (Ju^aUII V j £_jaa!I 

i a J jj A_SSj£ _j j ■ '' 4 -v I I A lij.aill AISjulIaII Jajjs Lajj j tIgJ Ail 

<*4 \J1 . —.11 ^ Ajlc dlAj IaLa] j ^jl _ )J > l:J I £ ■ } _>!_J t—iLolSl ) 

■'ill f 1 w*t (_jLoJ (JLllilll (jl (jjll s jAaII j A shi Al 4Aj_)iail IaLa] 

IaI ? j j _Loll (j—Jjla !__gi Aia jliill ^1 lW* 4 V t^All (JjlaJl AIa £j-iaj 

^__*li 1_ajj jftUa (jlaSljj <_£aKAaII oAA J4aa SLl ^ \ >'> 

. Ia jjlaJ Jl jaj IjfiLml AaC. ^gjll A a i ul II AjjjJbUll AA*J1 

(—llAJI Ia$J Jj1\ AjauLuVI 4 Aj Al l (jl ^_>i ( 3 fui La l,. Mj »nb 
(jLoJ (jAll Aj3tA._^all AjjaJI ,_5 jAJI -kiill lAA (jil (jjlill (JJSA 1-A-aj fjASj 
4 j J l J l C .*, 1 L_L_aj u*11a£ t'AjjAjll 4j» -v jaII" ^Ha4uaA aJ ^ j>ai jl 
jA jaA llai Aj> _jaj) ^>LV JL^ajI J£ <^S sAj^jaII AjJajII j±- 

l i» 4j»■■>^^11 JSjAJI lAA IaLoI C^m f i {iS Jl,* ^a )jf I jjA«a 

J'..,a’' ^j^aj ^ Ajlliill Ax^-oll (Jiajjj j- 1 ! Ajlill ^ill 

^Ijl-. >-;ll JLxa ^ CjLI jjsJI jA jil JJS AAC. j) jiJI jaJ cJaS ^AajJ 
lla.a.j as (structured language ^j^aII ^LiJI cjIa Ailll ^l*j ^^ic- Sja^JI 
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jd La aJIuS !\ AjI^M ‘AjJ*J-<a]l t> yJc. <■ . l'* -*!! ^ 

(jx L-uIaJ I lAA (jl (jx ^C. jll ^ylc. IjiA t^jLiull j^La Ajj' 14 ji> ^■'j 

lift ^3 (jl #j^5lc tAilll jjiaj AxxaS (jx $_)?■ iSj^ l>“^ SLuu 
j -v jj l ^ylc. tliUD I ^Lu 1 _ux lj] j“'»‘ a^txl.jx AjlaJ (_£;l lal ^oL V (jjlill 


l$i U'Ua" JC.IjS al_p Ixl ^IjLol lil _>axSJ VJ ‘fjdl ASJ*j c5^ 

^_3 jAjj J3 ^xll Ju^iliMI eAA _)jxJI (Jlilai ^.4.) (jl (j£xJ < —L& jl ?JJjxU 

t*~i.a 'l A__jjx_jll A__^x^_jxll jjl Joj to-lLxj gjtex (Jj^xalAj £jJa^ll I^A _jje- 
Ajjjll (jls tdliS i4j_)xj (JjIjSj JcIjS jjA Ajj)*v'll cLillallj JtC-IjslI u! 

jL—UC-I (jjj 1 fljll I_jjlaj Lo I j! (_gjlx ^Ualil V] Lo Ajjajll AajjjSjII 


i'i I La o jl-lixall (_)a, *- 11 ~'fl'* J ~~' ^xll Aj^x^jII '? tljlxx 11 

A_^.l^j i"' ■ "jl l$jl (_5_p jl aJLxxII a^A AaJLlx ^3 LLmiJ j^all (Ja*Jlj Ailll 

A_a.LxJ LjjJ cojOjxSiil Cjjjjl La ' ilVixll Ajlgj ^ (jxajjij jL t j ami<> Jl 


ia.jxlL A__xxilSJI ^Loja!>U o^jixll A-)_j*-»-<all i±Uj juiJj (jl c-J-i (_jj 




Ij'x >ja j !j l_Sl_pl A_«j jj| ln.-t 1~) j^jJaLoll jjj L^ )h n li-SC- I jl j 

I j 3 1 jl A a . .i^it all jj| lljls ljj ^Jljj jj] -u jjxj iLajlj aK»hxII oAA Aj^j )T> x . » 

j jSI Aj^x jll AjxSk, jxll (JjiLujI (jLjJ jLa-x jji jLls.^ I (jx a j\ j£ (IjUxS 

i jj jjx ^C .^11 (jSJj 4 (_^ _^Swl Ai£jaix Ajl JJjalill " J)S^ ‘" S_jsljl Lax 

i^puu \ sd‘y Cy° jjlt j jl| aJLxxII oaa ^x a^a^aII AiJVI 

(jjJ nJjiia ill jiix jsJl c dllla l^jji ‘(jj3 ^ (Jj3*-ll ^JaC.1 (jx 
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(AKaLoU oJA Liijl 1 c-1 itilf- Jjl£j (^juil^ J=a 

<4 _£Ua iIjLjjxj-s (># I jilcj ‘semantic theories tiljjki ijy*a 

j_x] o Jj—J^a ^ 9 Jamil JC ■ >*>•> j-a jikj l&Aaj 11 AjI jC M j-aj 

«.t_ale- u 1c i., l jju V tj' <-?J—■’J t4 -*^ «k»j AKA« J jja^# 

j— *111 ll—A J— a- J IjSiaJ 1J iLlajljJjJI C-Lolcj (jaSjll cLalc. J lllLuluillI 

AKu/i <j-a (_£jal 4-ulj=a JJ (J 

( J -*r. j LagJ—uil jJ j-^jll frljJIj Aj j-a.il l Jcljail jl l—Sj*jj ‘Ailll 

tlA_-d*ll > _»w* LLiyl jfLaJ La£ <(£ jalj 4*1 OH 1 *6 *lt j u a J tlllijlia 

1 J AK a (J_a. (jc. Jail) (_paij ^oall ‘ V)' hjj AJjilll t-l jlaal l 

jt ■ ■■ ^9 jjSsull jjJ Ailll -L 1 AjuiI jJ l_J jl I^A £ja JjSI j ‘Aj jxjll 

tilljjj (ijlaJl JA*aaj JJ i— i.l$j jll diLiJaill jl Aij ‘Ujljci jx J 

La j"'»"' jl ^ "V LaS tl$lsij ji jS^aJ V AjjmJI JJC-J AjjmJI Ajjilll 
.AjjmJI JJC (JjS* 1I (jt AiLim jmJI <_)jSC (J a^j (_$lll 


Jc- djVl jalaJI <jA frUiVl (J£aJ J Ailll AjLjk imil£ I1J jSlj 
•l_»j jl JJ AalaJ j^ij cilllj liiji (J jsH I ^ JVI (J.ll Ailll Jjkj (jjJa 

^ K».ll jj— kill (J j—s^\ <-J_jl jiJI jx l-ia. jAiSilj JA&ll jlA? 

w _a I. a'<'1 1 lift JJ ii.»‘il li lljlj Ijjkj <JixJ Ailll ^S*J (jl£ jl 1J -lJ Jmill 

aJIc ji 11 a J*-a (jla tAjmlmlj AjIjI jjSI jjj*j ijlll ‘ Jj«-all ‘illjiyi 
■ -'.a\ ^jJI fj j jL-'l l j l.oJ I Aa_iullj < n.ull d)l£5lc t 'nA e J3 CiLjkill 
A_Jj*ll I j*_ail j J_al t j Lul -all II—A Jjk Jc ij julll JaIII JjkJI 
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_II <_5jlkj a (j £j ! Illj 4^ Aiill jjiaj) tjl jsLqI (^-all j_y]ai) 

1 _C-l jsl A _.mill ASjLuall tliUjxJUaVI ^j nj^iiiil ^^iaill till j.i3 Vj iJc-VI 

4(_5_)>o^)]l jrvl^.11 IIa tll^uiS jjjll tllljjVl J ^Jjlioll ljA JlaiaVI J~t ill 

tlua jIj A_ajjjll l*i JU V (_5 3*-UI jiuil flic. Jill alA jjlxij aLlj jjli ,jll 

jAl _iia (jl t£] 13 (^o ^Vl j tAil]I aLlil AajLuill Jaj_jjuJI jl t_UuJI 


(_£j_i i-oil jjWll I aij.~% juSVI tlllj,W.all jjl LgJ jjlS La alA i_SjSllI 

Aj _til! _jj Uv^ll IIa (_j-a Aiill oLiijj Jj^al ^i] A^Jlsta <jjj t^^inll _jill 

.(jJajpLa _jA La (jj£c- eljjgiiVl (_$_pl e]_^all (_jC- till jLiA -ll-xljV Ll 


JjVI ,j l_j a^ll I_A jllc.li 4 ■"!' 11a j>a 4 Aiill (jjj J 

til—jt-ctalj I_*_« tlljjLa (jjJ! o ,’lSx.nll t_Sj£lll tllVLi. £jLua \_g_jj 4 ( _ s joiLu)V| j 

(jl£ ^111 semiotic ( _ s iiL j > jx ; ^JI ,J\ j* jll ^JV-ill £-Ia£U JSj* Jja. 

AjIVL»iI£ ( _JLli Jjlalll i*Qtj 4^Jl AjI-L ill ^ AjLuuSI 

A jj»II al_A jjjc. ti*^ <J ts 1 ^ cS^ (^gjlillVI L» ,>»ll |^J 

J —J jxJI j Jj j^oll jjlall t_lLJI ^la ^jJI a JjAj 11a (_£jl J 4 LlikJjlj Jjjjli j*.jjl 
.3C.ljS {ja Ajlc tJ-Luil La (J£j AjjAsJI tlllilll (jll 11 a jJoSUj tAilll >«»“« { ya 
— (jjiaJI IgllaLkloj ttillJ jLalL A.ti\all Igjuti.al j5j 4a,Vl»<n Ajjaj tAjjal 

j _a fC-jll ^jlc-j L»..'-' l tllLljb <> La^ljj tlljjlaj J3 4 a m^I I 4 

t il , l l£ 1-gjli 4 till- » .< tV%< < \l l (j—a (_jl 4 LiJl.ii 1 1 t^.llx.U ^jJI J^=>. J V J 

A’lj.lt II Aj^uull 4. 1 il i H I tliLtj 4 liijjlj (JjS Loj9 Lo aLx^o Jac. a-i y^-j^ ' ~'J°J 
tlll—illl joCJ._1 AjIaj tllJjlS j^jll La-oVI UjLil LoS <■ 4 L»j ■., ill tlllilll J-- ^ 
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a /. jh... i Laj i_Ll£jll IjgJ 4^at^La jjiij JjJa3l 1 *naL 4 LtJi n ill 

.4iila ojlg-a 


jx-a ja fLj I tjc. tJjVl LisuL-i jl :L» . 1 ^ <jlJ Jjall o^j 

V-«<■ ■■ ' -' L»i ^l__jjl_j (jiiJ Jjfui La (J ^ a m I IjJLiaI toJj. W a l l 4 j 3jxall 

(Jjj m) *)J lls— j i t o l C5^ pUaill U* ‘ 

AuLoaJI 1 "* ^ Ua.<nj IjiA ( am y i w j£‘J ^AjC* £ 1i* u .u^AJ 

# 

i "'I *0 j| Jba jj wull (J^A j^lc. 0 ja JjV lift JLaJJ 

tjLajk,all Jail JjJaJ JLiS IJA jV 1 jti.J tDNA lid cULt-a ^ 4jaJ 
^ jjkj (_J Jj ^J bkll 0 J jail Jjuii J J=w Jaa ^1 Jjll Jaill jc. Ljj=- J^aail 
<*1 IS S U (jj_ja.Vl £-1 jiVl ^Hta. jc. .icUill jc. »_a£j fi t-Jj-S — Jpa. 

4_1*JI £_Jaj (jo—Sc. ^311 JjsajII lift (jic- 4ij$-a gulll tlujJJj t^Jjlill 

a j--n 4_iJl (JjAill jl-l*i>aVI Jiuo J] tja I jjLull jl£ 13] j tJjla-allj 

L-iluAJ U_bjl - jj a*' j| _}j ^li tjjjJull liajjtj Jj 3 La oja3 J!iLi 4iV^ <^jl3 

j_a » ja'...aI I 4jjo. ill CjUlkLall jl nl-i j tLj.}»J till3 <■ ^ »-iJjsH 

t 

( _ s _1] dJ 4_J Jaa. JS ^ 4jll*allj otliStlL < *a ■ (JJAJ ^Uai J-loui Ja.1 

■ *' ' t l ,UU SJjall ja liiuii ^li^al Jj£*ai Salc.y 4-ulitjjl JajLJa jjli. 

W 4aloc. (Jjljiib 4J tllilS lift (jl fjk i—JJj Vj to AUa JI 4ijlajll ^a 

j^kjj LaLa ^_>Aj 11 ^s-all Ajoj 4iUl <j«S*JJ j <£-al' JjiaJ 

till_Sj=>. J< ts _a jljJall aerodynamics <^'ja-ll IS^Lj-illj jjJ^ll 

Jaljii jl Aj 4julll a! ■>. II» * 4 j > <*» l ** l f*l Ji-aj La jl li& ^ i» a t j j’s l v^l l 

J.' l ..'V I jl£ Ijli tillj C- olijJ t jJj^iull ^s-ail ^A>Sn 4. / .1 f il 4I I JLaJ La ^a 
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(Jl juJI jU (Axil Atmlllj ja jjSi Jjjall fn.iiVI frjjuill jA (j jajll 

?(J jiull £t-all (_gi a JJfr ja jj£i Jjjill ^IjuiuiVt La 


dll ja ilx£) jj£I Ifr JJfr jaJ jjlfr J^jjull ^oll jl i^ijxj 

L$J- •** i>yl ( ~>~> t jj£ jSLlj (jLuuyi ,-»t -> AJ LlxJI a J jail Ja.V AauuIL 
<_AjjOuu> ^jll v **) . \i^) l AjjA jaw -ghTi aolfrj AjLa&l ,.11 (j j&LlaJI jJaj»J| 

a-lA A ajttrk j jjj£a ( in 1 ^ t jl~iSII I^A ja ixuijVI & jail * * \jj (jacl 
^j! 1 AualaJI AjjAiaJI *.**il *IL» < a\I ^ I^jIaLumj oJ&lJI Afrjjljll AKiuD 
^>jh i) ajlfrj jjSI t _xiS jfr jJjgj j '-v t «. ^Vy i i_j juj (Axill l^jx^ajS 

J jSa_JLj j j . 'i •> j ((jjfuLA JJfr (_5 JJjuUJ ^ylfrj (^-all (JSJ (jjj^ 

< j ) — "i l A jjl-ijll <■" il iD-nall j^ifr Aijjaa 0 jLij Ift jLufrLi (jjjljail aJA jAui&j 

AjsL) ajiaJ Ijl J Lajj Ajjiill Atll»all ja Aljjla i_ila^.1 1 ^■ ~— > *VS 1 

dll—£Lja.VI j jx-all iill jS^\ Aijiaj ^ dililluitVI jJJ AiDUJI Aitot < _ s Jl 
(ilj »inxi.l l jj l a. i ll (J^La, ja >— (£_uj|j jliaj ^ifr ^riall ^3 

l** Lil jli^J <—ijMJij (Aij^all jaixil jl jjuiI ^Al ja jjjjl jjDLi AjlIII j £tall 
• ja.VU laA-lai AiJlfr AajSa. j^lfr All jl A-a$all ^cjjLLall ja Aiilia 

J—jC- j jit lj LijjS Ijlla <■ iln-ifrVl ^jjaaI a Laic jl i Sj*jj 

jSj iilli ja ^fr jll ^jlfr J ((J jdjll ^all ( Vllhj jl JjluI £-ljLa (_^l "jjiij 

t t 5 —^ Aj— tJaj*JI (Jjljall jjJ A-a g .a l l Ajfr juajall (jjljill j jil lajfr Ag y 
JJ*J Lai (JJ3J AlJaj (_L-ajjll I JJjS I J^a. I JA j» jlluij »_Sjjui j c^all Ajjj 
(A i a\I I j jjLU LaJ3 LuiLujI 1 *1*^ * jA La ^ 1 4K.t-* jfr Lai ^ jir*l lLSj 
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. a j <*<Ia ^all 5 <1 I SiljljW'll ,jl iljij Luli 

^3 4 i-v U. „U 4jjAlia]| 1 " i \ IJ £la]I f .\_jj La jjJJ llajll lia ( -lU-aT l 

(jl i4__ia.Vl 3-ll jnall ^yiij (jjll CiLLutli JjC- J i^oall <jjj 

tilll < tt—lLuiaJI ^gJc. ejjaj 43 J i_)Sj£ 1 I j$ia t _ y l£• SjfraVl 3SI jA 

J_lajj tlj__i*J l il < 3 j_^all CjLj£_jLJI Jpst jn»j ^jjLuiill (JL-aj^l 

j| tj if .N ~\\j SjjiliJl JJC. jliJVlj *. L-oJj jLaal jjLjjJI 

3! 1 ijle. L0I3I ^Jjualj (^llnait jxa-a jl LvjJa lJ Ijtwwo jiL La Ijjlj 

OJ_ja, 4_jjlij aJSJUIIj (l^&xaall (j-o 11* LS^- 1 

« 

| j_£j I J 1-VA I jxl J ^Xjjla j iAj_^4_^1I 4 jjta.^all J J i-a i' l ) A.i ^nlA . l l La jaaUj 

4 jj ,>i liol La J jj^\ V <Jj 4 ^ 4 au £^jVl ^ <1 jl 
(_^a tjf- -1JJ*- (>“ '-V* J**J' t> 

jjaJ ^XJCkA-a - 'L.M ^cJiLLall C-JjijjJ 3 ^ JJJ ». fil l l$* 3 l ja ^ ^ijlioll 

jj_kua 3 a <AUaa ^JS-la ^ jAsjll Jj£j La llllc-J ‘JjVl SjLaJI (Jj*> 

3jJ J j -3' (j _jll ujl_JaljiiiiVl 4J^lia 3-a (jaailiJi ij*^ 33 ' _9* 

3a ^LLuljlall jl^Vl dIa (^ - >-1 -i»J ( ",'Wu . M Lajjj t^alj _J* La Aijsta 

I U'j' (jialail 1il3naa.ll JjjaJl 3mjj (iljJki 3 ^ 4 lgjVl=>-o 

U'* j tjS ic. (JaUil (^ill J Jg tall 3?^ ^ l W 4 > 

f>J 3aJ ICLiil (jiwJ 3& l^3uu Aiiiiaa ClUJ t_)jjSa ia.lj 

^ - .1' j (^ 3 3*-all (ill J^Vl j—iJ 1—4^ «—*itaj ^1 ^'>-Vl o^> J 

(j‘\ \-yj" jjjll AjiaSM <—sLiuSl ^jic. aj^Sll lil 3J4J ^jll Ilia. AiLaax all 

_ t 

•>v I C« ^U3 ^ Lkial ^jj 
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uW£Li jl22VI 

liLJlfl '»-* jH (jA A3IjkaJt CulS I j| 

. jL u in Ajl£j (JS A ^ lit a yJj Jaalui 

jluiU f Uljjj 

JixAl Ajafc 3 (IiUjjaj 

Jj ' * ~'V V tAji_ gg ni l Ajjlj A.ag a e-bl 1 li'f- b».i «n .W ) La 

Ja_S3 ^ a'ta'i iil_jl — (JLlail (J^lui (j-lc. — LiUaJ (ajlg^t ^jl"nn"i l$j Si 

^jL&xo—a _La__jj -1 ^^j aJ_^jm) (jAa lag a (__)aJ jl iA ag oil A^j^Lall <—)I_jaVI 

* , 

tA_uL-ca t q ^ f jii 1 l jj ^Lialju Lfijuj AjjjI j djl£ L| Jajj>l3 

1 *' ■ .i 1 j»j_j (Aj^LaJI A^ajuuS/l (_^3 Ajj* > .-ill jjlx^xa Ja.1 IAA (jjaJj 

(jl jl ‘A] jg^u _J j_5 j—a-Vl £-1 >>SM l&pjj tPll j»l$-*]l j-a AAC. c-bV j j'js * 

jja t aj<*<U ^ykUaa (ja Aj ^JLaTi La] ■ Ig, Mrtil jA Jj jl (j _^1 l_^jl AcUslIuiLj 
A j_^a ^L>i.i l \ **Ti 1 ^ ^1 ,,1-^ 1 j] ^1 44_=xUJ] C-Ajlc-j]l j A-ljLlotjVl A^^xll (Jja 

£• jj a. jl ■ ■■ "' IgJ jui i ‘ A ^ i*ll~ a 1 jl 4 jl jjjall J jV jOU ASjaJl AAg_u 

■ -' '< ! c** i 1 jl^ j < 11 1 - Jl-. j' '<1 ojLa. 4_)Ujl IgJ jl 4 Aj-> >>ill jjjaj jl jla-iiS/1 
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J < '£_1c 


J_ul ( 


lc LgJ LoA^La dim! La Aag a e-ljl 
. <JmSA La IjjjSj iL=k 3 (j_jdi *lj> (jiajjill 


Ajmaj3 (jl — (JjjLuJI i_sa£a 1I (jiajSj oj&ja. ^3 jit £till i—SIjfc 
(jjLx II _9 oJ_jx]l ( 1 > >1-^11 J jaJ (jj£j Lqa3j ^ j I-Tll l S j-Uxx ^ Ajijl jx 

(ji I_ilj «l_jj£j ^ jVuuj JyA^. dsj A^^ljxl _jau (^ic t Lflj Lui aL$x 


»<1 L i . .J^i) ^ Jju) i ~ • ■'•^ II ^2 (Jjiall lj& ^AxAi 

^ jjl diUju.i.^nll (_5 jLuJI «. ij^Till e-jMi 1 0 jaUs _>uosjj cpre-maladaptation 

jjl xj (jl jl t(jjS > 11 jjJu ( ,-Jll ji lUjijj ^_ja!I (JjIaJ Lo.liC lg^-7 > . ljp 

(_£J_S.I Icljjl (jl (jx j»C^)ll I j* C|>jaJI Ajjlaj JjcVl J frlil^Vl (JJJ 

(Juaujut all (jx (jl AtuSi Jljjxll ^_lc- tJlxcVI oAA jx LI ije-liS-) ^>11 

£x JxL-Ml AcI^aII Aa'*i«i j| soJc-Luix jjJ I j *»j» « CjIS J Jlxdl Ajjlj l.‘ulc 

^ II A . j'iA.MI ^Igxll jx Ajj*x lei jjl jjSj (jl jl <e.^ ’!*■> x ulfcjiJajx 

jjl a tiiUj ( _ s ic. 0 j^lc u*jl-v'll (jx A oV*» A a ^ 1 oV IAji ■ a L$x ^Lxl A ImllL 


CjVI >xll (jxajtj ^3 Ijo^ I j »«' jAAJ (jil! At\\ .nil AjA-Ml dll jl d duiVI (jxuu 

I jj_Lax ^ _j jl ‘A_Idjxj A Lj■.,_j (_^_^kl ^l^x jlaul (jjjxj (jl jSxj 

Jjyi - J A_. ^-i l A. I I (jjlmil l aj^-'ll c jAliax (jl iaaJjj t Id-la. UaAx jl 

I_XJ f _J>Lo J _ AC- liljlml AajLui dlLIAxXml (J ic- (JxAjij (jl (jSxJ (^ijxxll 

ts -!| |-jj jSa CjI jl—ASkjl C ,l.Uu,l J jLux (^3jA AaSjS (*-X (jxajlujj 

_jxjj JUJI AjuaLj lj* (jixjj <AjLa djlj jaC jl ACAlik (jim-ilsi (jjl oLujVI 
d)LIjAAoJI (j>»,j JaC (^laj]l (j^jijll (jjiLuii (jixj LaS to^amxll (Jjav (jx jaaSJI 
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^_3 jiu ^JaouU A -» jjl bUa.1 ApLuj jja I AAj *1$ ■»«'' ApI aa-1 

I « 

.Aa£La (JUib (JiJjll j oLuj^l i_s_j3t AaJjj _^a.l £jwaj 


< * * 

^3 LojIa - 1**11 jl A-llaC. (_jl <jLi Axle- AjIoC- piatpjl 

<A—JL_*sS/l (j -° UaLojlj lAiDlxJI A&Uj I l . a i > i L a t(j-aLi. (jLuu 


^ -1** II AjLoC- .itlVS (AlojJaaaB LlpLa_ylxa]l pjhnl A )J»a (JjLuijj 

a^i jpawai) p]*p]l jjSJj cApjSqH jl jIjSpII jpjlp (J*4J o_j£lill g-A Aiajl_j (jjj£j 


jj __3 ( j". j iAi-all Alu j djljpipall JaJ jp ApSpS pP lAlwall ( 3 f*J La 

j _Su (jl pLoaJI (jjia. jl ‘ajpLaj ojlc-l IjlpaJ j Aajhnj allaluj (jl (J)Auj La 

C-Lja—a jJjj JSJ (jlj tpl»lill (Jjwoj ^ Ippjui (jjSj _^aaJ <j_>L *• '*™ Jjj 

Ja id Jajl jjll aifc Jaiau V LgjLa ijrlc_)£U ejAa eLwajjJa <—sSjPap (Jjj (jjb 

^ a jjl^sll t fc n wt l ; Aiwa a 1 1 *' “»j 1 La* jjjSJI Jlicj Lwapl pi* " (_Jj tejSljJI ^3 

t jj l p. pL—oaJl j ijj tAijiil a_}l^)a. A^.jAj i jl^pll (ja <—sSjll j lApilaJI 

iS J—=>Vl J jjVl J ti_>—a-VI a.l_yJa^l_j <_p.Vlj (jpaJI (jPJ A*«nj 

iV'V I ililjlc. ^^ic- A&U (Ja.j pi*pll (Jiis jl ^laj -l o p x pj t(j-aaaB (JSpAj 

aJj^ui_JI (_£A a j (Apiaa^La £_)ij V La j VjUajbU IpsV aJaj ^jll La 

.(Jjxall ai& Apwa^jj Amp jl a-^all l$p (Jixp ^gpll 


1 ^ \* jfi \ \ t<s l 'ViV l c_i_^ (_gJj Apilalp (JaljC. Lwajl lillpAj 

(j a ASjLi-a a jai LuOl j tApjwaLa pi*p Cjl _^La. jjC (JPfu j^pII lillj iwaLij 

(jjjikja (ja AajAill (JplLLuj'il (JiaPj nJi.JpJI j>a lAA tjxc jlji 

cjlj iIjIa _s^Vl (jl A_JjPiAll elpaJI ^ ajpiS CjU m llo ^ h-v . l .»j tjjiajjill 
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^ic. 1* ij-.i l' ~ji»'l l jlj cAJuLua £«jl_jj I g . l S. .iSjJJ a£_jUjaaJI *•- l l Afcrt t ll 

1_j] ^ 1 Lo ljjj£ ^JaUJI ^jic- I gSjjUl J AuUaLall tlilLljJjVI jJJ JaVauSI 

(jaL_J u 1c. 'I ^ a aL_jL iljliijl Api ,jc. Lb ijlli 3j. n'i'S A li jL 

\j ^ 1 AjaJsujj _SI cl£ljLaj]l jj£j jl libsJ CJ±*J j£Jj 11 . Sts I I j ^jla-aSl 


|j|_a c^j_ uijaII j l - ill ' ^ jLi. IgJsC- 3a1 jlail cliblVim^flj (AuaJaui jAUaA 

uj-£*- «V~iAn (jljlfi. £a AujISaSI jli iAi-iul J Auj3 cllljUl ilul£ 

< j > 2 a i». >i 4 * lil a I I cjUUjJVI (jLki-i oJu__ja1I Aj.^'iII j_$Sj jl t a Vila 
j|__a «in\ I < A_i1a£- aJI^JwiI AlA^JI -'•*'1 A_i_a jj A^by ^jAaSI jl J il l I 

ir_ jSaj jl I *’i ^iusuSlJ l$jV IA i j* ■ ■n jC. <■ *< > l 

jl (A ilgjll jA jJ l JjIjL) (jl 1 ° i U l‘l Im.l (jl * A J U . n I 

jl iJVIj JuaJI jl Ja^jUllj t£tll ...lj£Aj tAuk. jA ja i jl Aljj La (jiajSj 

jl iil3i£ Jaaijj tAAljull (jiajSj <JaJI jV (jSJ_j tLfcjLu i juj V Lu jja. jau 

o-iAlxi tUw II A-iiiaiu a j_jj Li) IgjV <il3j I-Irx. ^ i .-iM ^1 LUj flU aJ UjISaII 
a* 0^ til Lai l$J ill (^)C. C Ji2kJ 

tJaaa Ajiiljll A*J Ijl ^jJaljj jAl£ (jl ^ (Jj.tAxaji* jj£. 

(jiajj aUj.ii ajSIjjJ »** JjU<*- pSI JS jc. Ijjj*j "<—iA§a jVI ‘»l" ojLc. ^pluj 

tUaLaJ Aji»U‘m Ax.AjJI jluj l^ulj (^ AcAiJIu e __>aSI <- r A^£'j 3_jfi. jA U jik 


tal__aj'VI oJurx.il Al^'ill j’-luLa jli tAj^) *> to l l jj^JI » *1 Vxj VaSj 

JxS jjA (_jl iLulj AuJaj^La (jjSj IjjjIu oI^jVI <—S_)3x JlSail jiSI jli < i\\K 

_ It, A "i < s - 'll ^ jjJa^A jLij jjS.4311 lj»j;U AjcuaSI Ajjj_jisJI jl j cililjil 

. Ijclui. t _ ' ii ii 11 lju-lnj 
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iS ''''" La bile £c^all SjaLoJI Cj^I£juLJI j ce-LSill till jLai.1 (jlj 
L (jj]l j Ifl ■■■ai ^ le. tblill IgjJojSJ jjSsull ^ic. 

tjlll j_S3 -^j Aj ••< cl^^ll dlLailc. ^ya jy* ' (jajj coAj-lilJI AjJ^A^alb 

^■«m.nj <jV <JAjja 1I _jb*-all La I j-lb J&xjJI jjl A SjS^ II ^k Ark.ij cAjslVla 

AjC.Iaj| (ja 0 ^-ill Aj ‘ '“• La ^Aa ^juaVI Lajl j c Lj^SJC. ^LaC. La Iaiuj 
i-ilal (j!a*J J c . ijmll jA I- 1 A j cA£l jjl ,jC lj^a£- (jjjll 

Sjjlill ^ jU. ( 3 JJA.L (_jAjI ^gJc- ‘" 'aa-^"' i" i^/ l ^ 11 JjJaJI ^gi ^oiaxii 
IJ ■ -'"' La bile r 11 blljj * f^ya A a \. >»11 A jl*sl -ill 

•»H <~- A lb I_a j£j j l__jA U j . iU-Xi. i-ljluib La aKjula Jl jiV'l l ^gjc. 

‘ _'' AViNf' (jC. (jJjjb Ajjiaj '—kjC’ (jAA. ^jiuiSA (_)aLajJ ^hw I I ba._jljjjJI 
.X—>j Ij£aj t"!iilb ^ j&si jl ^gjbcl La" :^li ^^-cy Aj Ijli t^jjuuUl 

* t % t t 

. h-lub bbi.1 (jj£j LuljLaj) (JjJail J 
J_£ ^glc aJIj ^ Lo AK>La l^jJajsi ^gjll i—i U » ^i l jjl (_j3 i_JJj Vj 

»' 'V'VI J ^LoaaVI Aj-v jjjJ -U-'^'l (_£-ll AsjLuJI Cjl jl IJ ^gjlili Iaasxj 

dll_ul j-ilb ^jAux-all u ..^''I tLaic- jjl I_ij*jj cAL_a 1I Cjlj Lg-iil jyy ^a! ^gJI 

^g__lc. Aalxll ~_J >all ) AsLuaJI (_JjLui*ll Jj^yla ^y^J) Xla I j;L «nb Aj_jULall 

1_JoLojaI jsi I J)*S ust\ j Aal"<A. a l^jjl ~1»'U Aj^aUJI cj jAall (jc. ^LcaII 

l_^Aua_ jSI j (AaxaaLJI ^_jjll Ajaj (jbui ^gi ^_jjll Cjl_;X3 ^3 a!£j^oJ A-LmLas> j 

»AA I cjbl JA^-11 ^gj_^a (_jl _jSj)b j ‘ -b"'!! ^3 A-a j^Lao i^jli^Ll^l 

cal_Cjll ^Jj_oVI ^g-A V^ISII jj-a cilliA jl 5(Jba.l ^jAa ^glc. JaLajVI 
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» ‘fyl ^_A (_£j_a»l <_jjlSj c.H^all j jjkll JjJaaVl j^A (_£ ja.1 

i."i' il .J :<LlSla (JjIju UojIj AaJ jl£jj < j^ill ^ajsS-o eJua ^c. i_i ijJjII 
* jV»S1 t ^Ic. |^j£]j (la Ajo^a UlaJ AjujU AAjUi AjSjLui 

j l ^ 1 je djUulj^il <^3 L-aji IsuJblJ (JaISjII qa £• jjll life Jajj «UjjC 
jj__Sj jl__Sjj (djbljjaJI Jjc. ^Lull ^2 U jkj (’call 4 jLJ jc A <y>l 'il l 

I_£j 1 jl £col] jULoi LllaC- 1 _ ' jl j*a V-iJ £t-all Ajmmsja AjU<aj (jl IAjIU 

-I c -» ^gJc ojjSil (. lin»T) Ajl j (lidjil ^k UlJJ l^l^all (jla*J ^1*J j j*J 
^Lull jl (jC- jfcUa (__paSljj (_yl& (_£ jiaij (^ j]l JJj*jll I j* <■ iuiSj j i(J jai 
Ajc-jjj ^jill (jAj ^Lull djj/A xa (jl jj i^oil A_mjLaJLo j o-ia. ja AjLoC (JujI 
djljl.3xJjulVI jjJ djlji] jj-cuJI j (J<-»l j> II j jl Jj]l (jit 3. A J T J Igjl US 4(»l^-tt]l 
(jiJa__al jjSj (jl (jSxJ $. jxll jL Aijlill ojSslI (jl l jA ^j-jaua (AJjAiII AjuIuJI 

Alu-aVI Aj.ual Ytll AxJiiall jiJu ojSs (^A ^JtjII jliLil ^j.a-a.1 A^uiilb IjjjiI jl 
A__jj3j] A_^aUJI djbajjl jj_ ui^\ jdaSl (jl <il)j ‘Ailjaxll ^l aul l ;K jloj jjj 

Ajjlu jib Lajli ll» A. (jjSj jl (jS^oj -I ^ (j a jj*»c ^ j j-n'l oliiiVI j SjSI jil 

^3 (Joaj jl jSxJ A-oSI jLall li3jljLAj Ajjluill bjljja jl UHaj c jal (7 jj-ail 

djjY Ajui__jlb (JI_aJI dlb_S (o.lj.W aK>U ja jjj HjIc djVUJI (j ^ » } 

A_ jSljjj d-ijlSjui_a AaJUJ djj'yi l jA A‘ngj jl jS^oj jl iU _jil (jjjlaj 

^jb jj S(Jja.1 djjlSduJ Aji.ijlb (JlaJI (juSc ^jc. A ~>.ja AaJUo AjSj*-a 
v_ft _ jSil A’Ijlti] <JL)ljljxJjuil ^J.ll U ^ jj jIjSl jl (Jjj Ij^Jj (Ajjjlj A-aJUall 

<Ua dllj JJC (Jjj^alijj (>buA jU Ajjia9 djl jbajl j-a U jJaJ jia l a . 

.A.K.U1I o-lgj A.i .ol f> A a i J % jju<abc Jlacj j (A IS iUlb 
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(J_A (AJtUl jjoi 4juil_)dJ UUj jjlJUj _)i.l (JjJLui LuL) lift lj] 

‘Laj^U 4 L„‘i Aiil jlj l$J ^Lull i_t>J ^all 4jLjJaSI ^ic. lildj La daJ (jl lil 

?4Aldjil (jdajli d_) j-o_)ll 4 jta j<ail (jl (jS-aJ (Ja £-1 jjV 


^3 (Jjiuix JJC. J<- (jA t(_J_^l (Jl S ■* IJ 4j jUaSLl i 4 jl 1!I (jlj Jjall j 
*. «>uiS‘i ^gjSJ Ijjb (Jj3 jA — (_ g *-nia jaj j^le. od^Lui *Ljj jLu ajjina 
(J_iLojjj ' 4 IS ■*«_oil (JaJ <^.jd (jJj 1 — ^jlc- — (jj&j tilld 

>ljJ (jjll UibjaiuaJI (ji (_ji "adsoLoll CjUDI 43_jILo" ^ A_ujjLoj^I ajSall 

fj _a jxVI jdjj US i_slS ja-i (_ 5 ic. (j^aiu V <iiSI jai*J die. 4-nilc- 

4 (j_£Ua da. I ^gjl I g *l«"’ I_J^1U&JI djtlll L.JWI11 (j^j LiljU. U^-a ajAli-i 

I j_A ^ A» ^ .AilSI AJSaU £■ jjJaj^a '(j jS^jdj V" ^dj ’• U (JSiaj (JjSSI (jSxJj 

ASjUi _II Cjldldxj_U.VI (jin ..■»■> (*-a (jda jUjj l$jl <Jj Um Ajj^uta >."i..i;l lg-il 


£-a (jdajUjj (JSUijj Ailll ^L(J j-aVI (jjdaJii (jl (jSxj dj i<ajujl_JI <_£ jaVl 

^ '•» ^ (dll jdl Id_Uj t -l.*ill |d_U (jl U dl ijJjtdll (_£_jal AjUoj iddiUaJjl jiUil 

I gjlj ajLi^l d^v^o ja5a (jjul U jl ajLil AjII jjjdu U jl a aKH 

_J IdA (jli — l$jll j-a_JI (Jj Jajl JdSI (jj^jia (jC- (jAdll U jLdaadkul jl 

Uu^U 4iLuj Cjldldsiuil l^jLij j3jdJ V (jdll AoiAdll diLyjdiill (j a Ifi-ji 
^_Hll l$ A olidlail iddljljJaJt (ja ^Lila IddC (jl Ja2k.^Ullj t(_5_^iUll JJC. qaII 


(j_a ^C-J SI jjJe- IgJ I ^ /'jL'i liijU. ^nSI dj_jajll CLildX*JI idSI jdj IgJ L^j 

(j* laII ^C-dllj (j<aUJI I_jjdj3l jl 4 jC.UU.VI fl_jjiJI (j a J^jS jdij l^juuu 

(jiiSxil ( jic- dad Lul dJJ 4tdlll jj-a’isl ^ jUs i* ua (j a l^dlc. 4jJajjU]l djJdll 
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1 j[j\ j l > J ^jLuuiV 4 -laS -^C. v ** 1 ft ^-aia*JI AjJl»I I ^jl 

d j_& j — t'il Li ljill Ja jj^£ AA*J l$Jj£l j t, . lUji jujI ji lj£jlui ol£La^a jl 

,4jjaj cljl jaa IajI i*<» ' j jSl j oAs&a ljI jas I g *j A y 


tfjzl SjUj 


2 A, I > iti >a*< JJLjj tA*al£ll AJaLuU jAiJ KjtaJ La i_jj£ 

A_uIa 1I Aiu-aA) Jl>a lAA j ja.SH £l jSn A£jAi ^ f£L» jsc. j 

>»« Jjj£Lall '*' V-."' Juu A -*KH w « AjOila jJjuiSJ to jl^a J-a AjlaJJ LajS 

' ''»■» (JL—a^a (J_£ ( ->Vm aJLuiaII (JIJj Vj iAjjj£>JI Aiudall ^jll J^ 

i_iVl _J tliAg_ui ( _ s —ill J r mi l t-iVI i'ni-iA j i j£flll il A - ’ . lae . j j m ft lj 

CliLalSJI <_£ ju j JA*j Jill A3vL*Jl (JaLuil LaLol y Jl jj Vj tjj-ajwaJI 

J i ^ 1 il l a£J Aallll A^l jx-aJI lilui IaIj tAjXA.ja]l Lg-llsUaj I ^ Jl l » <a j 

A - >A*<..ti i i «j» i J-v*» .AAjlLall Ljjl j± 2 . ^Al Ja oA=.l j ^*sl j J£ ■ L 'J 

# 

oA jAa. >-»l aK tilui i t i—s j*Aj tLa (JJ JAuUj L® I-aJ 1 (J*-*! I -8 

Ajj I A <r-l'<U.^« l ■' il»1 J dll jiiil p <*<«« i_kj£ l Sjxjj toAjAa. jlsta l$jll J j*jj 

< 

A UaV (jUI La Vj ^iillA Jxfr AjisS liSjC- t_ju£ <—Sjxj V — lAA ^a _ Lijl 

?l__j] jALtdl ^ Li ..ill ^ylt I Ala t_i J*J Ijjl £pu<aVI u ^ 1 jl 4 J^aJI jLsjl AJC- 

Jjjl j i A Ln* >y i oAA 1 < <le- ’-;Vi Jill AjjAill i ~~lljlaa II AjALa i_ij*j V I Vi£l j 
Aj£ji__a jV I jlaiJ iiillAl A-a J)Ulj ASjLlall A n »^ a «JI C]ULa*JI jl l£j Ig-ia 
1 a^a-vW ®A_A jli ‘aji^ JL 12 .I jAa jjc. J^ JjA < ■'llfc A j . a ltal Aao ja LLb 
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-Ija-a (JjiA I Jj l$J lla^S JjjJ Jjaj ISjlc. 4-oj ,jlj ^a.jj 

A J “—2 La ij\ u .Hm jil Jja*o CuaJ 4 JSjUI jj tAjia 

• J ot . 1 i. h V I .lie. 1 nlr . jA la j.lij tLi] ^^A AjJI 1 1 ^ylc- ' '■ 

lilb —1 {(joj^illj JjaJI j A l jjjS Ij.13 dijU ojaiS dilc-jjJajo <aj j 
*b. A jLia .1 Lift Ifl , i l ^o (jAil aJLuiaII ojA jlj jl-dl '!■*>I I ^_i (_ j l ^3 
A (j—3 (jdil t j ** i nl l Jkjc AaIII Sluij ^ 1 'U 1 *' 1 ^ 1 j 

La j£lJ t|»*j ? 1 au jl Jj 3 ^iuJall ^iuutalt ^ £ j 3 jll 

t - . - i ' i >'~'' 1 (jJa^ Lajota.j 4 j jt 1 ^3 jj£VI aIIujS/I jUal AjIjj J-lsJ ^^1 

jjc. 

{jj—j 4—DUIi ojoaSJ! t_iil j=dl Jjwij dilijiaj]l dil j£c. dUoC j 
o-i—A (jLii—J jjj—3 (jAa (jJ C. oLa.la.ollj jljaJI (Jjualjjj (IaUxoj 4 aKll 
^ ■ ' lj j jlj ^1 1 ^ A—i-J j (LjLjluJ pi air-j jdj plolc- j 4 qli^I a LLuasll 

(*■—aj ti_lji.il-> II Lia.j] jjSj ^jiij UlMii ojja-Vl dlljiudl J^la. I jj.ia. fj jiuia 
(jJ-^LJI <jlii] Lift jjJaa jiil La jj j <"4 j£ j" CjljjSLa pLij] 4 itK J 

ij—« Jiiill I j$J 4 jjLliLujVI 4 » nkl l jLuc-VI ^ I j*daj jl j; ,.11 j 

jJl*ll 4 jSj ^ JaaJlj dlloKIl jollaj jliisl J Jol-s. -J l ja (joJI tAjat^joll 
<_iLa_sJI O ju jo jj ?4 K .. uJ l je Li jjSsj ^ f^-o jjJ 4J ^j] jjjJI 
C5 -A^i V diLyiUI J jJall (_>jjjj jL-u ^dll 4Jjj-JI dil jjall dil j Ajjall 
1 o b 1 1 i a l j_Ja j c4 j i» > joll lS^J^ -b-aill ~ >*>"'■ .■« ^jjll jA Lea IgAa ia.1 j 

l*4jjAl] LlHaC-l L ^Jj ^aii 
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lj_i^ajjal I_iil liUj lilsC-i - La£ — Ijjl ^ t_UuJI lWj 

J^aJlj ■''' ^jUaj jjt (Jstallj t ^l_$Ji/l (jl 

Q a (JasJI J <-il -'Ktt CjljjS-al A < ng l a dl'.. 1j ’>~d dljA*-aj 4 t5 *Jlla]l lAA±»-aj 

J^L-JL I-1A ^ J j <t j _>1 AjaAj fkftiil j c5 J*^'j *J»Aj 

' j.,' ti tAiHx-all Aai-J <"oigJ AjjLa-o]l diLal -Vvi mV' (jLlaj £;?ajjj 
j J jVI jjx ^Vsl l Jl 2 '1 ^'..,VI (S i*j i_jjlilt dijlAc- o* uM* 

(ill_iA J| j^jj Vj ?_>*VI £jiaJ (jja. "JUj" AjJS (jJS "fgA}’ VI ?A3jai*il 

eJ C-lall j A I^A (_>jJI j if. < ^uLi (jljpSl (j^aaJ (J-®^ ^(j-^ 

e j a J *« l ae.1.^ *i (jl Vj I klc La ?AjJ£ 1I JjlAa jl Aj*ajaJ AialSlI 

^ ~W Ailia-a d>L-a=aJ J Igiu Jbujj] *L_J=aj *Lu 4Jc- t_ki*^ajj dilil jpSVI 
I\<% 1 J < j__laJI Uj i_lA jjj (LaLaJ (jJI tA i-iJ aa j Aii frl j] (jj^J 

J_A (j£]j «"LiA (ji" Jla I jJl "jagi/ t_li^3l (jl (ja Jjj-aLall (j £• eAl^. 6jSs 

4 a ■ * 'j-v ^ya L\> ill iai lijls i^ILa (jl jal ? (jLouVI jag-3 (J^C- t_JS]l jagS 

- If- IjJ jj ?lg-».n<l A3jLnall dllj*-aVl LI IgJ jag3l jll J (_ 5 -^ I^J j»fAj jll 

I j_A (j c- diLJLu-a — cj common sense psychology pi—Jl o-^' 

An i^yA$\ ai" (jaJ ' tpa^l _jaJ (jJfr _>°VI jila . l 4 _ li^L l' .(J_jSJ i(j__jlill 

t , » 
ii..^. 1 1 (j_^a ( J»^j V AjLiu liilL j>^£- jj j (s JjAdi t i» » <->j (J_)L 1-iA (jl 

^j - ^L,' 4 j( (_Jj jdaljlI' AnjIViiai V La_j A TjWixi (^ill La (JJf 5 (jl Luift 

.AJLllI (jJJJ ^gjlj)j*vll JL-^VI (jJJ jjLaall 
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1-i— jS v Lii! Ljjll <jj)» o3a <_jLJ (jjj (jx Jauj 

cjl—aKII (jjj _>JaLnlt Jj jl-uj JaJ «4JLi)l jjc Msiuia JlueuVl (jc ^iwVi 

l 61 *—131 La A3 i 1 *sJ 1 j jjaJI t**'' ^ I- - ^a (j| jLuJI_j 

cl—JJ ojluil AjLaaj Cjlf-Laj'yi j <■ "ll^nrj l £_jljjj (j| 

^ *>;l ' r^jliail 0$iall jljial JajAUa ^ 13 a jJjj J3j j^jaJ 

^I-AxImI Aaujj 4 J£juu> <Laj (jS]j t" 'I ^ ■ -aW ft 3$J 4 ij j]~,'\ \ ^<1 j. .,' 1 ( jc. 

o^klxa 3_ < >laj jjic. LulLujIj (_J_)a.Vl £■ l_yjVl (JJJ Jl^VI I3k3j^j AjlIII 

JL ^» "i VI Jl£—iii JS a, ■*, 1U a ^gJI Ija liijSj 31 ‘j^aLJI ^ La 
Ajjl m i n VI aJIsJI lgj13 AJla. ^gic. Arne oJc-lil f- 1'iVi... l Ia jLjcIj 
(j—a l3LaS jiSI I jLU'i lk.fl.ba Jtaj (jlj (UI jxji La JS i jC- j Ia^j 

(J—C-UjU dll—il jJaJI vJLU—a.j La J^ 2 k^-a ^yC-LairiVl JL-ojVI (j| <dl!3 

^ L i — La Lajl J _j*a ^ ijj* >dl ^JLk-saj'^ 1 l 1I!3^^ * 1 inW 

(JL-a— jVI (j£lj ‘ Jb?Hl Amc, ^ £ jl jjJI ililaJj-aj (jii ^ j Jafyl 

3ia l3]b *La. t jaAla <-*.),'W Aju 4ii_oj (j£Laj3 <_£jiill j| ‘il.-lB 

0 

(*j ^ <1 1 JL-a —jVI ^3j— aj (jc. 3 jjAa Ajjjjj 13 lit^ajl (JiaJj cl^a. 

dIJ-I; 1 *> J-i i /i j Laj^La U3_^aj 0 jLOc-ll 4_Jj jJaill i ^jjul j -^ 1 'la'l l 

(3JC.IS1I (JJjJj J-iLJI fr l v':..,;V I <Sj JL-^aiVI Jl£jii -UsLuji ( _ 5 Jc. d'3~i 

(T — Aj^>Mall <jjj.a^aU I jLpjl 13 a (JLajj tjjaLiSJI jjc. ^gJc. 3Li <iLmul j 

iji iS _ ) — _ } i.i 1 *J La^a (j"-“ L*j_j (_j3_ykj!o Ajl Jjj — Ajljjuil 

.(j a^a I I {Jtij&j pcA 0-lC.li! f. \ iVil.ilS Ig Ll^l (_jaj (AjUii^a A i■ ^.1 A. 
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til_L ^_11 1_jj _SJ (^jjiajll Jjlalall l_liall (ji Lgi S-yj Vj 

LS k. 2 j>aj JL-a2Vl J^l t> I-Jajoi V tjjl' ^jV jU-Jl 

ji ,jl j_jaJl c*l ^Li *La1c- UJUW La Iji&j * La 'U-oSjj (jlj Ailll AJSLi 
^ J_U I g .^-.at! ^ fj\ jjaJl CjLJ' tji AJaa^iLo (jj-iy clAjjLalll eLaic- 


^•■l j JL-fiuVI m :JjSl' ‘V-^ 1 -^J 5 

ji J_kill f\ jjll J—c.1 j3 (jjOJ cllLalS Lg-jl A U'u J\ #J-ifa tljlil Ifi-itej 

f 

ojSLJl Ja.l__>J JjaSi La tlift ^ aj^Lt aljiS (jajj t«—iUJ-^ 

3_kl ji oj—jklaJI 3_kill (j-a IL jj (jj-oKlj 1 jjlS LfljLJ Aiill jjlail 

P& jL uu Ld J) <I±iA j j V ^ Cijl»-a ajU. dsbjkj 3-ajj iJUlaV' 


. 3 (_paj<a (Jux) Li_$kJ lilat ij;nl £txjl ^3 3 jL-o 1 (jX jjjU j (jxx jl£ll 

~* M < j__jjaj jl t(l£jjJ 3Siala ^ i-Jat A jT' ^jl£ll ^^It aj^all ^»3C. ^l 
t^AkUl jjLj <jx ^Jatl J*ll ^jLaj AjliLoJ 1.1a. ojA*-a ^ JUia^l 


ajLuC-Li ^ja.Vl g*ljiVl (j# JL-^Vl 31al*-a .Ij-ax jl iaaJj jl jja. j£lj 
1 /'T'.a ‘3Jgill 3 L»a‘i UlaAka AjilaJl Aklll jx (J*aj (jl lg-iL3 jx al j3a-« tlslkl 


^ya j a J a tlidll t^lLi£j iJlilaSM 3kJ jxjl 3_jLg_ill 3Jalj ^ jLSJI AiJ J 

t« all 3 i l , ^- 1 J*j (J^ujaII ajlc-1 ^ja (JlaVl i-i^gll J* <*ill t—lU-al 

_a (J_Jjjjl A%jia ( _ ? ic. aljc-jlll j ^ "3-islj-ill A jij .,. il l ejlA (jl 


-v I I AjtL J^Ltjll ^jJaLall 3jljS ajlc-1 


3_.n i l.i)j ‘* '13a IajLjC-Li vljliljJaJl tljlcLculj djlj^al A, -^l l » a (jlj 
1_gjl (Jj t3jjjia3ll (3 j 1 3J! jla tllULajl (jl -iaS2 IgjLj jp (_>*J 
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jJ£■ (jl <—ij*j (j»J_j t L.Jnjl 4 jJLlla^]l l g'<,« m i ,'ocl lr-- llalj t , 1 a’, 

trl! t>^J >—siiS-aj ^jdal j (_$ ja-Vl dlljl j 4 =JI (_ 5 (_Jjiill 

^ *"> 1-iA (_g v i *"V.5 * lft.j.u>iSJ jl Aiill oJA v_)Lii£l 0.1C-Lukoil ^c.j 

(jSklj V 1 .U jVl AlC- llA£jA. jt ^Oua]l (jla (j* 4 .* <1 1 tlll_jj-aS/l ^gic. 

JJC- (JLuojVI (jit (J ^ > 4 , l .la^xj 4 jt_lll l _ il ■ ..'XI jl (cdLi j^ (_jji£*JI 

o jAlajj Ijjiaj 4 . ^.M . y,i. dll5»J Lm jas£]I <iljj ^ LoJ <C.I_jjl JSj j l ■ j]] l 

S in 'l l ^ju)I j ^ hslll ji £ (JL-aJ^I u) Jj u 11,r>*1 lj& ^jxJj t 4 j__)jj!a]l jjc- 

l——ul j£j]lj jAlSkj (j^yiJJI JLk^aJvU 4 _alc.j£ LijA 1 jjuajc- (J 8- ’^i 

1 T 4 ^. W 1 11 ! -j J 4 'll <lKll >*> U .11 £ jdllj (_jJsi^*JI kJjLiLaC.J 4 ~~ ll'l il -s. ^11 ^3 

(__>uljllj pljuuiVl £-a <d£lc.ULllj CjULojVIj ojLiyi j ~j»‘i'll ^-ulj (ji 1*11 ^glc- 

(JiaLall ^^iujlill </~l,wll £a jSJj t4jj)-i'i<i]l 1 'ilM ,..J j£, u . 1,111 4 JI jj I_Si^_l 


J^Wtfl (j-a ^gjja. jjfij Ailll CLula^k t U.o° 4ju& j t4 ,!-■<II £-| jj^| ^3 

t Jlt^i'lVI JLLajl j-a Ul^c. La jljjus jxaJj ,1 ■■•HI ^£-ill 1 j& 

.4jI j*JI 4-jlc. CjjLa^j <- Uulj !lluij 


(jj—J^La dll—La ^ , >1 -a Jx4 d) j^jlajj dlldi J3 AJlUI dlilS 1 jl j£3 j 

jVI 4 ”' 'i Lj _ 11 (Jl t-n'lVI j^ 4 j'll 11-1 JJC- JaLojLi ^-Lajll ‘^a (jjjxJI 

(j <1 1 ^ (jl 4jLuj i^l jll 1 jft jtj * L* a * Uj (JjJaii 1 ^' a, L, >> (jaaj 

(Jl£__iuV| AjIc uSj ^jjll jLlx-all Ia^LlsC-Ij 4 \JlUI 4 Xalxxj 45 ^L*J 1 jjl 

i(_$j —i.VI iJLbja— jVI (JlSdl (jt !^Ll^J Vj I jjLaJi ,jSj pJ 4 jlUI (jl .(_5ji.S?l 
dll»l 41 jV I j d,ll~v j l>^Ti_11 j ^1 jl _p djjiajj 4 .' ,1 *11 4 4 11 1 jjSJj 
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AjjjulJI J L^V I (JISjil (ja _j±£A\j Ajtlll (ji LaJ_J i 1 g jlr - j 

1 ^ ■*■ SI *'*i i « J■ .i Ajalj-lJ AsSlc-J i^ljiLLa jjJc- Lua AjAmlll JJC- 

•j-lj.^i 11 Aj_pa3 jjJaj frlSj ^ (Juaai j a-iSjjJ La lj*J ‘(^*A LajS 

^gll Lua. Lfcl^pj t(_$>—iLn U Jjll _y& La £ jLjoJ ujI jLi^lj 

JjL_*jJ| J 1 ^ i i1 1 ^ <a j_LalSj3l LjJ Lj jj i * Jl (ja*j Lijft AjJll iW 

(j C. £UJJ CjljL^yi j <" ll -> j will (JS (jl £31 j (j«a Ljajl (_£^p.S/1 (jC- La&l.ia.l 

»_5)_J*JIjj (Ajtlll J ^Sil ^VjjJ (_ji A^jLia Cluulj A- iLcw a ^-all (^gi t 3lalia 

jM L~'U 6 j_& jjjj .—A J_ji-<aall ^ ilil£)ljiVl «jfc JjU-olij (ji>j*j 

£-1 j_j (ja ~-iai (_Jjl CjI jLi^lj i*^l *v_u.«-»ll ojhllall Aj^iiJl 

(Jua ■" If- — j] {(jjlill 1 a$_i Aj-alaJI (jjJaJI i" ttjlaal ^.lnaa (JjJaSl a_jJj£ 

_11 La (JSjij _)iaj]l AajlSal (_gi j£L}j Aaaij ^gic. (3*JJ l—SjJ-u (ja ~ (JLia]l 

CtliballJ i(jLjaa.V 1 j i£ca±iill tilliCjl£a_iJa]l j i(_jj_jj*Jlj td-iLoL/tjVi 

UjLu&Ij j *’ JI (jxs A*jLjj <Lalc- AjjLud jjc. cIjVL^jI (ja tilb Ia& La (JSj 

?4_i_jaj Aaij (jjJ i“tla.l£ 

1 g xa t all jjj "'ll CjljLiyi j ‘''' •*■ j ■ (jl JUSJ AjuLa ejSs A_ojj 

o^j_£i]| oAA jjl Aaj t^Jajvll j CjLoKJI (JjLoJ (JI-^l 

Aal (AJVaII jl AAxak^oll Aa (jc Aaiali. ^AftlLa {ytt ^aC.S/1 »., 'll»11 ^^3 ^aIi 

> iff, jl -v\^ Lyijjj 1c.jjaI ajIj Lojlj aJ^^ 11 jl Ajxaj^ll aKkij t,—ijLS 

^g Aa.1 -Vie. Jckj jl — Y JSjj lIiLIja^JI (jjj (Jl ><n"iVl AjjiIjA 

i'iI^jI .tyij (*)1%J>^ 11 (jl (jjASjy (jljjaJl lil^jLui »L alfc (ja L.^v»J jl_jaJl 
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1_$1 Cmul jaj lAjiialj dVlaJ AjjAlia dla j^da (Jjjui dual Aj.Ima-11 

jl j jail tilji__uj c-Lolc- jx 1 »tax J jaVI '_S jhll .lie .laj j c Ajajla AlV ^ 

j—a jl (jjj_Sjy dl—iljjaJI dc. jadl tilljjyij j j »» . *! ! ethologist 

dll jl jj.'vll dUL j j dljl-.- 1 . 4 jj d ls> J —ui ja jjjSJI jliill jjdall 

* 

jo_iuj ijJUJl Ijjl jj die jubj* yAui ^^j]) dL a KH jlx-o I* jllJC-ll 


^_3 AlV-ill jjJ jld jl jaJI A)Aa_! j^jja-a jj-i IjJ AuiljJ liA jSjllj 

jl_al jjjddl jjlll dLdjLoj <. d'iu Ajl «iilj ‘dliljjaJI jjj J lucu Vl 

Dorothy ^dd ^ jjjJj Robert Seyfarth djli t$Lui d jjjj j* 
l$jl Ijjj 1 jjAd. dlaaua Ij-ic- j-luoj duSjall aJj 3 jl LaAj^Lajj Cheny 


Jj_a.j ^jUaa^-a dj£l j J Auijaia dljljjaJ frLdVl (JaC. (Ja*j 

j j... ’■ Jj_aj ja (jjaVl jjhall J jil jj.iaj! ejjLcaaj AilSa-o dlaJuo 

, ' C I t 

ifdlajj^a_1! j_a £uijl IsLLaj (ji\ dlj*j l K . 1 ,^1 Jj) tjjjluj jl jjd jl 

, J C J_a J tddKnmll £*Luaj AaC- M1>1^1 L $J±S}\ £lLlll jl jai <jl J 

& ^ j— aj| j l •v ^ 1 AaLulAjA ^ ^jluJ j! (^ JA.I.1J) ^ 0* 4-IojIa ^ 

, t < 

1 Jj A_hja-a.ll ji! j—a-Vl jj— J JjAajj AiStj j dj . T) jla jl 


i l j l jjaJ l J * 0 jjlda dll3 ^-11 Aalia-all dll aa* all jj-jj I jl^A j c ^ jljxjj 


d.^ ^jill Jjill A 1'h i 1 Alla je JJJHJ Jjao lj.»,j<aa dluulj tA-ujai/JI 

. ^Ajdj dSjll ^ djall ja Alla. dL j]j) 
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J*JJI 

JxO) J*il 



iJjail ~ J ^j 
(jjkjU fr** 6* 

UU~JIj 

>>-“ yl? 
»|jUl 



jify 

i. . •’:&?■■ 

WMo 

/■•.;/»' •y > *T > * ; r 





„i) i^U, »|jia 
^AwiU 


ixfi 

#liW 



4* 1 >*'*^ JjSJ £J-*A- JS jjfcZ SjjSSa jbJi £>* 



?.r^. 


I' "V'VU.\ 


■■■■Ac. 


IV 


l\ u . 


liiLJIjjaJI (jj—J JL^Wl ^iaj (j& | jxiS jjSjj 4ixti t\ —Y Ji*£ 

< 4 »A. f>Vl Cij-aJI CiL-uC.|j -J- - «» JaJ jjp J*wJ| 4*^3j 

JS {jiajijj UUJttU) Cu3Ijill Sj jja .lie- JiWI iliKji/ij 

.4a1Hj Iji (j rtt ifl j CiLamS JjLu uiLtmS L^Lt 
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oJ—A (J_jLa ■" 1 aJjjl ^ idl c” iljl.«.ll ^Ijj *, jlc-j IjauiC. (jjulj 

<5 —3 JliL\—.11 ^— II J(jl (jS-aJj iAjJV jjl ilAaXJt j e jjLaAcJI C .'' 


oik jjl ' i^xj j ^jl^ll i^al <_£.}] U/,.;, 

4 «p- LxiS 11 W 4oVi4>. ^ ^Lui^JaLoII LAjl j^] 1 

4_oJ _£j £-LjajVI IjxJj iJjljallj ^Ajuaj lg.la (_JSj 4j^oI=>JI 

L-iaJ ^jItTuiq ^jo’ill jjV j ^jl^all (jo c_i_jS]Ij i—9 jh.i ~yai 

4_Llill ^ j_sVI (jj_a i_j _Sjj jUaliVI (JaJosVI (jo ,jU jla-uVI (3l*L 

{jj_4_J r-jy 'I' (jSoJ l_$*ol _jA lik jjli iinJI (j£lj t jl >* 


lilj 4{ji>jVl (_s^ & tls^J #lLa.VI Ji-oiVl {jo £4*-aJj < jjjoill Lk. IlgT’ 

_1 <j_ £j jl ClbljjaJI (jo £• jill lik 1 $j 3 ^gjll 4ia_jjll (j.io jjlfklu jl 

I jajjI 44JSjuaa1I ^A o 2A> (JaJgJ <jl ^1 ,\n iuaJ J g £. wl^ Aj.* n 4 j * (_£^juj 

4_J jlaljj (J»J_ ajj i_sL ,jl jl jl j3 jj-1 4jl£o (jljjoJI .lo^j ^jl 4jlVh<il 


_j 4__i-als». 4-^j.^ <1 {_$ jJI ^•slg oil (jl j'-y H jA jLuoll jjlS 131 V]| i4JjA. 

jl_jjQkl 4 aju <ii!il 4-sjmj ({jjjllaJI li.l$iuio 4,l».-v v i ^-b_jll lik jV 

4^"''J -vj. ^.1 1 V^-iQ-n 4j^ali. 4 Kmio ^jjlju ^IlII i jjVI < _ S -1J ^Ij^sVI 


^^3 .li«i o joojo <J!jLojLu La ^.iL V ^^11 tljljl jj.-JI o_>j‘^<~- jLua^VI 
^ I Li ^1 La ^JJ^'H (j Li'oil lik j tul)l_j4_aVl 1 —s^likl ( Jio i- c“ j^W lik 

v>l—=^jl ^disruptive selection ^ j noi l i_)Uj 3VI 4lj>uui ^.Ic- 4 ^.jj 
( jxuL—oJI J_^.1 jl__jjl ^_« Lo 4^<uJ ^JajuijVI (_i^JI) 4jiauJ_jll 4 oil I I 

<J!jjl j 3_J i{joj_II ^>0 t. 1 * ll-t_U^ail oJ^i 4jlV ^11 4.*i .ol-> II 4,jjj_jia4oll 
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( jjLu 1 _J! jjx CJJJC. AjAsojI Ja jiuSa J Ji J] VUfr® J j jia j ll guljj 

NM /. - Ljjiaj 1«L»V» « jl AjI jc. V j jiil J jal AjIaIuiVI j ^la*-all 

J_eljt j—jjjuJI jj-uJa_Jj tojJjS t^J^I C?-^ tlAsJi-a ^l*-a 

.^l^jl j CjI jjuaVl £3_y-a Aiiau AjjlfLal (Ju (j-a (_£_p-l AjL&Ju 


i-1A jill oJjal jjjjJI i-il^.j. — (ji AjI^JI J tlijli (_jLliij JnV\ J&C-I j 

1 ^ _jaj J* Ifl J 4 _ul£Lal £-a ‘4 ■ <JjLjl jjaJI tiilj '» Lrt.Mi l 

\\ ^Uaj jjL £jJI (jJjJL&J Ia* CJ^ 

■ ju-1 W jj| JJ ja fyl (Jj-aj cJ^ t^Jaiuu AjjIaj AiL l^a. AjJJl <-jjj§ lift 
<pL_£ll - 1-"’ (jjij_Jj laJ_j& <J1—sJaVI jlijua Aaj^ia ^U-cii l$jl J J 


" .■■ j" J ■* " 1 ' 1L» ''' r - " jJ juoc" (J 44 eJ__)La i/lljciK (j ja . Wlmj3 

4_Jj*]| 4 j j.* ifl 4 fiAn oj_ft (jl j£j]lj JAi=k.J ...Jai < _gJJ 0jUuAJ 

1 lllc. I Jjjjc- (jl j) <_£j—aj <J—ij A—c-l j3 jjAj Aa 1£]1 ApLal elaa. j>4 

‘ -'1 *K\1 A _jjLaj »-<l SjU'aII ^AXJi J (i j__4A4 dllfrl - aJ j dll jl 


(jLij jjlJl jljaJl (jA ft .jll Iaa «holophrastic utterances 

cdjljLuJI oi& J A n viml jjl (j^4J $aj eliJ j)4 l g"i ' jl*» (ji Alaaj 

4-> i./i ^ t aVw /> ■* 1 *'1 ^ 1 .--*1 1 oj1A jjl ^3 'll A^ji/i A.ajk (_ll 

\ _gj| (_^j_ikl jl (dlLJ£JI c. tV'-s'l La _jaJ Jc- LaLoj (__jjjj*J 1 jl ^W1 

1 j_A (jxjJa jjj t (jl jjaJ] AjjAill jl 4 j'a.\M aJL=JI jjc- _ja.l 


I_ll -V ■ ■ ^ 


Jl u-4 C5 J-^VI l\ jiVl 6^ jjc Lual^jisl (JLsJI AjlaJoj 


I 
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(j-'j l .a j iAjTif b j ^JVi "* (_Jl» ij* dljbiVIj 

.IkjU 

^a jpSil La AJ ^ _jj 3j^.j j_jjL^aj ^Jl _jjiuS~*tll Ijft b_jC- bj_j 

1 <a1_j (Jj (Aa$*a dllc._j±ba^<al L^jJaxJj c^laJal] 1$ >>»j JbLoiVl o jfc 

» ^a**' ■ ,."i j jAjj jj i (jjiljdll dlllb (JLlaJ Igjljj bl^al -^->-*1 djl_j*-al 

U1 cJaj i|l^*4flj bubadl dill jj (signature whistles dilolb <__sjj*j1I 
?proto language a_J j a*J Aj*b aL-oj L» £ jiB lj$S lSJ 3 tj 

_jOju i J IbA jjt i_$^y LijJ (Jj ?djl b^j&all Lmj j^alj i'i'^-j. ^11 A±mJ (_J& 

blbjl (Apja >■» AjIjj (."iLai :Ajc V Axlll jjbol jjjLuui Jj 

pL_jj bLaC- jjiaJ Ijjil J AbliLa JiLuijj ili» <a>")j (dibLuj <_lic._jjjj lAbbC- 
c^iJuljijllj ^uasoII Jabul ^jlrnij (JAuuj (_big,i jabll eliill bcl jSj ^_jaj 

4__SVbl 4_lbLi» 1_gjlj (4 ~>Ji-f>ll aJVj ( Jc. ^jlb <- fliaSn aK juajall ^jSlj 

(jlS La |jj Lie. J J * ojjjS £-l_yj ^a Latj (_jjul AjLuuII (jl JJC- (AxlSlI 
.lba.1 j IbJj luul Lagjb bu3 Ibpab JiSl (jj^j J (jl£-aVb 


(JLua__jl (J £ ^ 3 aLoLu! l^jl jj ilgjlb AW jib b Jju V Aiill 

_jjc- _ja.l ^jlj _jabu (j! Cf SA i U" 0 ^" C$1 (jl IbA jj-a J^l J 4< —jbl11 

■ >■ 'I (_)L_Aa£ ja»Lklj I bA Aic. gtbj (_$ bll buijl Alba. jjCj 4j|j 

-J (^Jl _-3 jjj kji AlU. Ai^.b-a (jl ^jJfr (Jib (_pa__jC- t _>ubll bic. 

0 

A Jb (J_j*<a3 b_jC-l i Sjuijj (Aj__Ja3 Aj^jjjj A^jjuial I jLla-o Vb-a ■ ^>1' 

o JJC. (jLui dlj^all I j& J (/dljji^all lb& b=LJjjub j (JS (Jilrdl ^Jj 
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1 jSISfi jajjj La LllcJ (jc. Ikjli (jjSj J f jL (jo 

j -v'i j tiillj Aio f jiLuy ^cLaia^VI (jliuill (jl£ Ijj AiLaj£ e-_JI Jj^- u]j 
I a Sj ^ jl AjlcO l‘i '3 Igjjljl _jcLoo (jc. a U a1i*j_j£ Ajll L %ll La 1 j£^ 

C*llj Jlia j=j jj*\ J) UjaJ I J U . ^W (jSJj ‘£ J^-U jA° 

Jl jJ. J liA (jji tJjSau^aJ lfc)3 (> i*Jj Acl* J] l* 0“““* OP“ 
jLaJ J .^U ■ !^U IjA# Uuji Ijlj j\ Ij*a*o j j ‘ >rJ I (jl Joia-all (jo (jl 
> w i j < .*U .^1 1 j£| (_giJI ja-VI fr^Jill J] i ^Kja B *Aljii (J4 

(J.. <1 1 ' iCj Ail tuJUioll Aaviv (jc. LaJj (jll (J ^l l I ^l-sl l (J '<-»*. 1 l ' 4 ^' % 

1 J Ua. ^j .,' I j i a'l l jl j'j**» .y^ll I_jjl1o l ^ i* a _jA 'j j ‘(^j-*-^ j. ^ni o 
lil - j l^ . >«H o-liib La JDl-a. (jo o_jljl (jill i ^l . w ll t- Vn^» j Ail (IjSAj ... l. jA j to 

(jl ^il—ai (j—o Jll cJ JjiJl (> Sii^o 4ia Jl jJyj t <ikUJl aJU (> 

A__jlj .*’> -vl l (jc aJV ill *_£5Li=J (j-lo -kaJi (ji ^ ja> jSlj uik-Jall jiu 
t"A_^aJaC A_jlci jill Ci xo - u " :Jji}J i<ila-iall (jc (j <rv *« <-&£} lo^ic 

(j^Jj / . j U . >il l jju La _>ai Jc llAc J] JJ^ajll CjL^U-a J^J 

■ J «1 ^Kll 4 I.a il lJ Jl-i.ll _jA LoS 

I j ft (j_i*juj (jLul J jji i*J LojS AiaaJ ji.1 <3 j^ 'Wj 

Jl .j* dlLajkoll (Jail Jo=JIj CjLalSll ^I^Lol J LjLJ aJ (jjlill 

, •• . U .. I I oj_ft Cl _jl£ l j] lo ■’UlV'il lii^-a j L-aLk LaLalftl LJ jl i jaJ 

llia_jC tl)La_ji*>all . “'I'a'i l» ’i l ^,1 (JiLa^lxo J-L^ajil J^a3 (jc Ao W i >ao 
.(jjji^VI Aij*J V J Aij*J LaJj jj-Jalll jljl Aij*J LaJ dlli JaLijI 
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j «r, j A jjisil Jl£_j,VI j J ^^lll A^ajjlaJI C j L ax u al l jl J 

^ j i^ji a i. ^1 4 * v^-ndl JL^uVI ij^ 1 J ^jc- JL^iAJ 

_ ill jC. J i^-s.1 .>»11 4jiA .aH AJlaJl jC- UjLajLuiJ jJ__>i.Vl 4 ?W wnl l Jj jj 

£».l]| j* £• jj ^ (jl/UJ «illj ja ^jLiall o^jjjIj <1 Ljajl AjSlj 4 t-JJjill 

jj _cV| i_]—JUJI cilljj <_iji*j j^jj yjlij V j^j fjk- i i . 1% » >iH 


i j 1 . >» ' 4c.la ^a tjall {jA> J 1 * ).Aa» I jj j t-A*-o 1 w~il l jj 

U4d j£j ^1 jlj jbk 4 _>i.VI jA > >lj VI Ajlc. J 4ul*l l ja ^4 4 
^ 1 oji ja t _' 1 j4 H ^aUl lj& Aj ^JyiiJ Lai ljlajj 4 L 4 L 4 J Aj Li-Jalj 

JaJjJi jl Jla jj) ^Liiauaal Ala dj » , nj jlfr*. 

, y, 1 1 ^li-_ jj,lfcLuudl iilb J , ( jliJj]! Ajfili£ - aA"i. .■*" t > i l l 

^_lc. ~ Lall j> rfi_J (j4^J tUajSSk ‘• n (joui Ail ^g£l _jjj ja ^C-jll ^gAc- 

^ikiaaall ,*U , >.\1 j‘l 4aj l(_)4ajll ^glc- o J Lin al b Lu a Laa A j jbjJ Laj3 £- jaJ 
j\ S j. J ;4j bc-Laau] Aja-nj ‘-*1^ jjla _jaVl jb _j_$*-ui]l ^j 1 jlaC. llxSJj 
j ' i l£ jiLua LajLj ll 1 a A-v 1 AjlsI -ill Ajjljj^/UI 0 jill 0 j& (jl j£ilb 

~ J• ■* < J 1 J c 0 Aia jl l 1 g j— « <Aj_^iaall AjC.Lali.Vl Cj! jLii^l j>a 

jfjl_ jlH (jjilll JL-olVl £ jLljj ^gJc. lift (J > i, a l I '. j j «^Jj ...Aji-jll 

ljj| jl i^La-a jikl t*i.wl (ji^£ cllAiJl jl_jSll jjill lj* AjS Aij V L^jl^ 
Jill AjUluiVl oj* u) ^ ‘ jil j4 olix^ajj La cl*JJ.£ JJ& ^ 

A _cla 3 j -al J=w4_J ji JJC-J SAJJC- y. f£j oL«J» JJfc 

4 J— => 5 U — 4 -a —a >l£ jl£ i_ya*-i ‘ ^»».’ W ^ 9 

_j_A lji> Jxl j t jj^p-Vl ii^-a < *\-> . ;->l l (jllj jJa. IgJ-iaj ^Sjjiilbj 
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JaLuVl «j* Jla ^AVutn AjjjIxjuoII cIiLuijIaaII (_yaxi ji ^yi i ljul 

{jabaal ^gic- IjLuC-I ‘AjjSj jlall 3 jjlia Aal j (jl ^3 jj£u Ailll CllLalAaSuil 

* . ' 

.1 Hfiiiui ^1 lgj 3 I'uu^-Tia jl£ I jl Loj e^yall 


ja l^jAS (JxjSu Aj» A^Uall ^yja p^yjj ^1 (jl I^lc- Aa ,_jj (Jjftjj 

IjAS (Jii^/I ^yJc- «■jVi.ji _^a.l (j--»•*■ ■* Axjba jj t Akai^)]| j ^C-ljll Ag■>II 

0 

lj_A ^ l^'j Ia (jlc^uij t^AaC- (J^uij Aajail JjI-v-'IIj oIauVI (jA Ihi mi 


aJjSj Ia (jl (jll bS }a (illj (*-=>. JJJ dAjxJ Aj&jj t.b W*iall La I jl lajJalj 

(ilij_I i _jai?l (_£-li Aft.lL.ti iLlLajlxaJ jluTl djLbl jjab La AajAJ _jjb $._)all 

(_jjul (Jsjl A UjVI Ailll ^Ijl^jiujI ^y3 t&JulA\ diLauisIl (_5Aal (jli 

.(jjul C-ftjtallftll jl jSjlb jjAaj tAijxj ja^l »—ijJall jl (j^ajpaall 

A_&i jl Aa jjJI _ja $I Aj (J*-aj ^jjjl_jll j_jii]l ^ 1^1 m H. P. GriCC (jajl _ja 
ifL_jL j—a/ SJjtLAa (_y9 reflexive logic ^ISsuVl (jlalall ja bj*i jl 

^A »III (_y3 ^ *)» all Jjjuojpi b^)A_ja bj£a (JlLqj ’(Jji —J jajl ,_y-ijb jajj 

aA_j ft! _jIa_j^I AaJ_lAaj lilajJall ja ^l£ jl AAjuall Ij& ^3 Lil jjjj j£lj 

jljA a. jail aJI 5I£ jl bj ja jjiftll t_Uuij t jbjaVI ^yi j^LujftJ ilyajftll 


i j AjV I Aaka cLu3__jftll oA_j3 Aal jibj LaAjc- Jaa^b jl i jLiAxa j jbjl _jl V 

<il_jLa _J ~ >t J 'l j * Aaaall AAjiij i_ljgJ In a I I ^^3 t5_>^VI oAjftll jlj 

,_y_3 eAbjll ajik jjgjj t^bJl ojIjJM i_uui ^ftVn jl ^Jl ^LuaJI ^3 jj-xoaJI 

j_a ' j 1 I> II (jajaLall jljjaJI jc dib> jIt.aII ja ^aVI AaJI ^•bj-all 


98 



jl j a SI u 1c.) —IjVl (_>ajstll 4 j 1**1 —blti frR. ( vjii4l! jljfil 

4 _S lj* jl <_jjj jj-i £--ol jj i(LajlS Jl jj V jk*JI j'l jJoia Aaja-sJI 

jL »1 'i \ j < ^j.. j\c -U j|jjaJI jfi. llA*jlojJI j* jj£l Jjjajllj J L-ai i )j Lj Aajlc- 

1 i l ^ '->. j__aJ l- 3 j 3 ji 4Sjx* jl jAjjj .. .4&l^ill_j Ijft 

C.J _alt 4 flj*-a jl LoElo LoLcJ £• Lb-oll ^yll djjajall -ijS Jj* V L*jji* 

jl_£ ji 4oja-s.l l J — <41-. . >.11 ^11 j-aa-ill Jj* ^^Jtjj V 4jlc.J jilat jol jL 

.4jjx*ll a AA ‘ _ »»■■■; lc.jS.1* jj£j 1*JJ l * 3 ,, ' * 


J’io") <"'i^ jall Jja] ji A-y-'H 4 aJj-o Jlia jtj (jj-j Lo f. jj-*j t oll'll 

* * 

jl ‘ j i S -v*il l tliU-b-oj <JjL* 1£II jjJ jjlflll jjA <— wall -ill j] t lilt J —Ljl-i 

t lii\ a. Ik* I jJjij (jl j^-ojj i^ilaJI <^3 $.Ljj J] l*-* I J4-*J ijl (jS-aJ 

- j al l a jj—<-* (j* j I Hull jA jjUll I iA i la jla 4 *j jjSlj 14 jlla L 

p- j j .*n-s j^, Jjti 4il i^jUiiil! jj t JjH* ^Ldll JL-ojVI 4 ■.»!•> jLi*j 
£ * ' (;■>. II (j* 4iiia-o Jl£jil jAJ Jalkll Jj*i j=ojj ‘^W-^ 

V-i_ j t^yJV-ill jjc. Jjlio ^^JV-ill JL-suVI Ji-*»4j ji tlilj j* V-iJ ji 

l$jJa_XJ J_«J0J jl jS-aJj II—aljij ji jl*j kT^-ill ial*ji ji i-ij*j ji j* 

<*jjl* Ciljjli* J*t J*Vl -ito-j jl Lil (>ulj toil** JiLwijj (jiuj ^Jc- 

4 i'l l ji j vljljjli* J*C- jC. tiljftlj 4jjji-dl j j**jll JL-ajVI JlS-il jiJ 

ill_Jj ^iLy„\ y j| ‘(jjiVI ^ 1 j-il SjjliLall JL-ojVI JlSjilJ 4jj*^JI 

.AjA^Ij 4iAlU i c^ "'4VI IaA jjli jS* (jLuijSjj JaiaJt I j* j* j- fiRVi Lo 
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eLufrl JJ l^j jAij Jll aLjUI fjii (jjlill L» tjjjl 

ojl—liyi qa o JJ*-° J t J K . *a ll ji Cu3jill JjS IgatLj 5 ^ j, n 

ji (jl J-Jial o—« J&\ qiA j j&\ ja Ua J jOju ?jil t.'jA JI 

A jWil CjU__Ual Ac. ji Cij^a - jilj <jjj Aa.jl_> 

(Jjb—*11) aIU. ji ajUc ji £ yjajAj i+Azh qa signifier (JIaII) 

^ hjb d (J—lall u'—*(Y~Y J£*S Jajl) (J jit Aaab (ja signified 

(jjlill jAjjj tAjJLajAll Aita^i (J£um\ jjj JjUj JIaIIj <JjIaJI Jjj Aljlidl 

«■ > *4^1 J] Lf>Vl sjUyi (JlLuijj ulaKII Jj 

U1 A&J cm*]\ *AA J L^lj daJI JlJS ^ Jij t jLalll Jajljll 


.AjjJI o jj jjJalb cdliA d 


Jbll 


r 

\ 





ff 


1 

t 

> 


1 


7 ^ 



s/ 


&J* 

j>*J SjlU 

<A6. 


A 


oi 

It 



dy^* a 

tf J~i .« a l l 4 jj&i 

biplanar theory 







(M- ciifcte) 
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(jli&UJl JLS-ii i 5114 a (jjj 4jlu<£l£ll jaLuJI 4 a ji joj<Aj V —t Ji*i 
(j—4 ((jLjluta ji) (jliSa .lA jj ft jlajj) ftlfe uw&J (iillfll j Auftf.lil 

jl CjJ jij_ailj ( jj*a_Jlj (1=1 aKIlj CiljUiVl) uVlill ~ j^aUsJI 

4 4M«j (jl jIijS ja (jl Hill (jl SU j — 1 g_il] jLuuvll ulc j«ajail 

j— aaU& (jj_ij (^— jII (semantic Ujhil ajm'l — 4 JV. 1 II) <u.ajftLL» 

4 nils jmAjj i(jjikVl 4Jiil U& j^U*JI_i (jjjlifl ,_j ja) SjjLa 

jy—kJl ji 4 _JVj11 ililajlc (j^ (JaVl (_jJc (jotjj JjAjj (ibjliuJI 

(IiV jl.V—alb lIiW- 2_11 JajjJ (^jjll tliU^Udl (ji j jjj ! 4_4^uj 4iliwr 

y_11 4 aIaj 6xu l (_lo 1 J La °4iLLw° dilijlc JlLuil q«LuiI ^Jc 

I.1..J1 Lai «jaVI Ojoa J- >e ; (jjjjiftil JaI "(jaaoT ^aA 4a2Lua] 4&jxa 
(jl jUl jl 4 jfl < nt 1 ft j&ui JiLu La (juLuil (jiE’ (jaSjJtai! (jaj Jaaja (^all 

(ft jft«a II 4_3jJLa j2j_J ^jilaal l^JV i'4 aj jg" JJJXJ l^Jli (^fti iiuTi 

l_ai (4_JjLi 4_J jjJc uiUuwA £ jail (ja JIjJI ^Jl jLia La lallcj 
<j—4 jll (^ lift) I jaj ftjLa&la 4J1 jLia La loIUi jai l £ jail 
fj Ifr 4—LULJ1 (iiLal .iVLaVI (ja QjjIj 1 a j I (jj~\ lh<^l all (jjJA (ji 
(^l—Xa ji CjVVJ (j® J4»VI yJJ Lijlaa |j|j ((^uilj (jU»a 

i'll aSc-. j\ jl .*.1 ijjlc. fjAua diVIjil (jlS ((Ifljhil ajmll) JalftlVI 
(jj£j (ji (jlaa SjLuJI LjULu 4a ji yi If j*i a (ji <iU3 Jtla (signals 

L-ijjfrS 1 .. jJalajjV ollij (ft jUwil uuj j jluta oiaUAJI yil »jUil 

.1 XJ Lu 3 li& ^jl\ jaalii i _ijaaj HJJjil Jflt <rt j jloi.ij (jal < A jlgAa 

J_SLftil jjm tail I (jl U& (jaaaj (indCX ilaJj jl Ijaaija ijLuC-L 

Ja ju ',**3,'•*/' *'*'*) hliLuajlftuii (jilaa Jaia^ ^j£- ^Jliilj (jqqj om a j 
J lJ j j&/( j ** oil (jic- J!J (jinou Ja<u/ ( ^SaUaa 

(JSaaU j3il (Jiliail (j n .1 h j ([( f Qlhil oJaa ja& j^ ft j ?1 ’ll a j i a] ^jjLail yic 

• 4aiV —I 44^1x11 (ja j j < ua il ft IwLul 
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Ajj*_ao j_j£I <j5Li jjJajJI J Aiillj (jjliSl ilfc Jc. <_s jjuII J*Jj 
(4 JlUI ~l >a*i..i ' £• l_jiVl ^jlu ciiLui!{_^3 AjIc. ja> Lac 

4 »<«-»■ v_ Ajl "Jjaa. _Ja“ UJjy (jA*» *l*JI J J liLuU (jA lilljA (_>adj 

jjUa <_$V j‘l) a J j h* Jj jJj (J (jA lIjI jj-aVl aj* <jl 

IjljaJ jlic-l 3il «a! A-LmuIL JS lj* tdiLalSil iIjjjls alStla^a p)« j Jal 
(J j_JjiJI AjLJIj jJj Jia.) ^ l ' ’ fl '>" « j* J_$J < __ s -ic- aUlS-a jL j jl ( j^aL a^l 

«l_jjlafc (jVi aJJj Jj (Aj J! J Cjljli-ull (_pa*J <Jxi3 LaS al£la-a 

J_S £a AjAA Cjj<■ <u A»la3 (JL j "Ajj^iaj 0 C^JjSj jl b LiaIc . jl I jLa j£lj 

J ft, i A ^KH JJjjjyj Aj jSjjU jl jl I jj Ajl (jjajpLall jA ?AaiSJI 1 $j3 A3 jj a _^a 

VAaISII <J j»■» i_Sjju Ajl t jVI <JjSj jl Ijl <_)Aj ?lj* J <—a^Li^J Aaj 


^_& 1 A jl' acLajVI jl A jaaSj Jft a jLi^/lj Ajl • (JJiS Aj*J 

1 jl'l-v*i A_li& (j Jajj (_(J j]l j^- alJ jxlll jlj*. 'VI j& C-LuaSj Lajj ^ '» a l l 
I ‘j .* Aaj (jl Vj < jl*-a IjJ (J-aaJlj t ’*l\ aK" (jl jA ^C.jll J& jl i JU-oiiU 

i‘W *>I (jl J A (jjVI (_l_jall j£lj t 1 _ r i*-a a! d • liljS Vic. UljC 

jja .j t^LJI jc. HajjI j jc. al jau (La e,_Jj Jj JJ*a> ( J<*>~> ‘<H 

» __ < 
J j (jjJaliiJaj AJ jLa-a a jLlC- liajpll |jj Vjj IjJ ^ixj Ajj :(Jjalb ^jaj jjl 

4 

(J^A ,*,l ajLij (JljLa :lsi \joi 1 gjlr- (jiLa Aa^Ix£ AaI 'A"u ul (JLx A. ^iU t_SjJa 

A k^lll ^ II jjA: Ajl :(JJill Jj Lkiajl LiA ‘AC-lall Jj (Jj .A.'ill La 

Jajl" alixA tcJ jA^II A ~>i% . ^al l 
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«——Lall «^Gottlob Frege a— ajj9 <-jj— bjo. £-daj (ji <jax j 

Qjjjl —aJl <jjj —A (jjj I I JJJ-aj ~ (jjSIl (_4-l jB jM 

^jxxll jl jlAxll (jjj jjLa jl il n; JoioJI jjSj (jliila. LaA j (^jixxll AxlS! 
Sj—Sail j— & jL_Loj <4iT^j ‘La ^Jin-oxl sense (^jiAjll 

(A. ■wil~> ajl_JC. _jl AxlS ^9 jjStflil £x (jjUaojj e.jxll (JSc. ^g3 o9_y2k_jxll 

^lUH ^^9 ^jll l^ilj o^IjxJI _ji AxlSlI AJVj (jC- IjA Jjlxjjj 

^_9 I JJjS I jJljIj jjjxill (jLiixll IjA dl^alj (olj*-a_j ^U-i, .-i/'ll | jA £x 

4 Injiii —J i—JjLiuj JjLa Cj'ila- (_$ jjx <Jc- I jlxi ^Jj c4jllill CjLjjJajll AjjIIc. 
jjiA j]| ^ it a II jl ^ jgixll (_)La (jx (AjuaSx <" >1 •»■ U- ■ - A a\ t >ij (JJ^la (jG. I Jo. 

JjIaJIj (intention a_u!I ji d-aall (j& jAxia c^LS) intension <^> 41 ' 

ttil—13 j xj AjLm lall Lil jl jaJI t^lJill ^jJc. extension (JiuaLxll J\ 

yr-s *cs— 1 - ’a_JVJ‘j 4(jijll ^9 jlixir :lilj9j tillj (_jxuoJj (jSxjj 

^jJI jjl IxAjlSj ("pLuixll j "^1 ii.-ill JHa Aojj9 ^jSjj ("^Jlxll 

((jl_ati-x (jbl_La Lag! (jSlj (o^)Ajll c_jSjS ^jjc-l (Ajuafij c- ( _ s -Lll 

* 

lijjxx (jSj ^1 ^ A. j^li (jLiwi jjJI AaliLxJI ajlaxll j^jlxxll o3a jj3o, Jjuj 

, (A) 4xiLi)l aJVjII o3a 4j9 

J—tell j A _xJll U i olj (jjj i» xll (jx (jj .i;.lC. A&ixjU (jl jS31L 

AaSixjlSlI ftljVI Ao.1 (X9Jjj (<Lj-aVI e3alill Aj j^il o 3 a ^lr. ^»A J^3 |jmml 

Jjlxoll J aJVaII ^’'^'1 Axl .^i.j (JjSJ ((j, - l-il j l l ^^jAjll ^gjxxllj jlLall (jlj 
jjill ojalill e_jAwa^ll ^9 Jlaloll (iljiuxll (ja*>ll ^x I^A (JuMjj ((J.1t<*ilxll jl 
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AIajJo. —1q g* 1 jj Lj IS 4j1c- (Jjj ji jjjuS La 

IjA ^ ojSalb IjLa j Ailwil IjAj t jA j]l ja 

—lc (Jxliij "ajSsiT A^jjia dj^bjlj aJj ?<LWj] 1 Ijfc JAsj 4_ijSj 

t-llL-.tjyU (JJ^JjoI _Sj Ajj!ii\ Cf-xil lA±Lnj — Ay* jjj i'll Li J C\j tAyb, \ J^a 

t")l< ■ jl "(JLiLojo; il' A a-vl^p ^jl J 3 jl 1 1 «^jl ■» * Ac. j ui_^a (JJj _jl 

(J—4a 1 jS^J (. <J . S jSlj 4 La _jjJ <U j_jSj (jl Igoa <_JSJ jSjaJj 

* t < 

tjl jl 4 j-% jlaJl 4 jJUJI ClAc jjJa^a]| <jl 4jiAill ujlc> 

A SM ■*■ A '9.nU A K ■*. a — t “ il»a La 1 jl (JJisj 

A —-JV-ill ojill -jl L ^c (JJjJIj ^ill lj& jlaj (j a jjc- jSIj 

40JJjS tJLl'j/Uk. ^3 l&jlLa jC. 3 la*V■..,» j^£j (jl _jjLLo ^Jc. jS*aj t^J-oKU 
<SAu:—j (jl jS-oJ La l^J ^jjll e-Loj-iVl (JliLa cIjVIa. jjjAuijj 

^JLu-a-a jlia jl i s ia Xj lIus. ‘ (minimalistic sense -iliall (>a a=J\ 

US Ijl Ujl liUj Jlio 4^L)jla licj IaI 'La ^pll 4_TVJill £4S (jaljjj V La 

(jiUju—i__)3 jj— ui jc. 4_iulj 4_i.il_^a jj'.X.o jl i_iLijSV AJjLa^a 

4-J £—SJ ^C j jAj) ojJgjill 3 jLl49sJI j t-liU^^)iL'.all 43 jL^ i_j]l (_jjll jjSjJ 

A. ; *4 -» ^ Mil o j \—Uyi (_g—S jjA44iVl j-a (_$1 jjxj jl 1^ jli 

'- L)i — Cfi- ^4^ ^ _jUc. (_jA Lojl j 4» jjua^a Ajijjlj 

ajisJl a3A 4 j1^C 4Jluj1 4jLu^Ls aA^.ltul j i jLajoiVl 

<J-° ^>^4 iXw> A -??■ gLojuiS/I i—SJJJJ t^l J] jjaj-asjj ilgjlj 

^•Ij—jl £~a- \ jl Lo jj UiiijSl Ijjl (J^~j''l tiilLs (JLLa ^<UV^11 jj*j jl AjUi 
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(.*' ix jb >>j Ays nil 4 5/4 s 11 Jj <<JL)IjI i liuul 

DNA lil_JI <j—a dAjjt Jc. J_> ■ ^>^.11 A-ljJa j J4C- i" il i‘K l^J dilalai. j 

Ia _& jLuajl JjuiSjj ‘t>ijaljll Jiaaaaa aWa (jAjjSJ jl lAA j£lj iAjjAJI 

jj£l AiijJaj ILL. oAAa-a AlliJI oAA joa jJ aJVA ll jL £-3 a]Lj jSls JJl 
j l j jLaJI 4 jKII ^lAr* lull ^_JLl (JjjLuiI ;t —1c- Aj_j3 t ' ) 1 un V _j Aj^la^ 
4 J |j_A '»« tlj] jju (Jll A_u«_Jall tillAjawj jjJ 

(^g—iAaLall J La AJaSj Aj& <J§fyl Jc. lAja.j Le_ptjj jl Aj V £> jjJa_Jlj 

4 ill-. 4 iA. i J* 4 _LlsI j ^Jc. LulLuAj I^jJVa AjjA^- 11 d)VLaaclmV 1 ^jav Aa4*jij_j 

(A_IVaII a£jJ Jll iIiIa^-YI jl UJAiJI I.AA Joa J] jiZ u jll Ajtiaala jJC- 

j£xj Aj ^ a. nail j La |>jJ j4J Aid Jl jc. LuaI jll jl£sVI j^ J V J 

4 a . ■■! 11 J_al jxil dlui_J l g.i&ij tlfral.Wl»«l ^jAjj Jiij (jl lg-1 

.lAAjA^J J 

I_aJj AAA jjSI (jiaiall lA4i ja A j - l ju ra jl Jl a jL^yi f£-all ja j£lj 

jl_tj (A—uiJiall dll jljiaJI j jjAill t'lljJJ Jajj Asia. jjJaJ ^uifiG 

jl Jfc lAA jAjJJj ‘^Jj*? cSjJw ^Jjlj JjJ'j ^dall dlljfk 
1 a\j i j_SJj (La^A^jI Jxa jl IjC-lj Ua jgSa ~ jl' ■ ■»"i V A^_yJ aJVaII 

t“il aKI I jl j 'ii iAJVaII ja t—ljUJI IAA jC- JaSA t Vta5,l jl AaLuUjV j 5aj 

^IVAil jj£j jl jSLaJ !(_£JiJ o Jj*j fAAa J£l J* La jC-j lAA jft *._ L « *■>' ) 

f C^l (_1 IliJI < _ s a Ijja (Jll Liiajjla jlj c Jjl Jill ^Uall ja jj 

1 a j j ■ ■■ «'l jl «.LjjjVI (jj*-* J] (J ^xaajll AjJas] J4C. dlc-LajI Jl Aa.L=-J 
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^ 1c AaKlI aJV.3 jLaJC.1 (ja ol^jj Lai (jji l£*jl ^^A Lajl liiA j (J 

.aaJu j &i ajv^u jiiil 

Ia_5*j JsVl ^Ulk^uJI (ja Jj jail ^>3 jj ojj^ySa 1 jlA ^yiata 

v^K > >il l jJjlia pLjjiVl { _ s lc. aJVaII vliLoKlI aLjIs (jjj jua^ll £__)*aj 
<_£—II .... 4iTi ^gJJ Aj».lr>-1 jjaJ iAjjij __^jC CjI jL5l (ja tillj jjC j 

A,» „a ' -v aJLi^ LjJlo A?!, 11 / , AalSll Aj*i/j jj£j ji j£aj 4 *KU aJVA (jjiLoil 
<jl . I—L a (J—£ lg-J jjiajuj Igj ( ji]l Aajjjall sJA dialj La 

t-j—jJo jl ((JJJ—11 ^jlfr jjaJL (I^Li^tai ji tejljjuoi ^j.-s .a i'n,i J ClLal£ll 
lg-L-al ^ AaljjiJI ja cLwiVl aAA ^Je. ^ a. >»j La jl j *l_JjjuilaJt A_u>Li ^gic. 
(X^iUk P j?. J&j ‘AoLjlj AjLsC’ (^A (_£ J^i pLbjji SjLaVI ^jic. 0_p3 

1'ja.l—C. illS bl t^ijll JiU cSjau (p^ J£ jSj fl jlj) 

* « < 

lA__i _jlLa j _ JE. AjjWl AaK pi jl A*aJL/La Ajjaj AjL siIj A il ajul lLiIjixI (je. 

p.L j _jj yI (jj_o%~ll (_JjLa dljiuLa -'^A', L»aa r 1 0 '^^I ^jW,.-.1 ^jjli 

jjl-aj La jl ££jJal jj (JuS LaJ a 1, /ill Al±S j jj£j jl j£aJ (_gj]l LlllA^kVl ji 

(j ai-ina Sj-i9 jJJj *"L>ljlj*-3l i^AaJ ja aJVaII La £<_jj iill_j^j (.gic i__ll£ S_p3 
P( jC .. t* i ^rl 11 _jA Lajl Aja _^l£l _$A La iill_^J*^l till3 ^il (Jj 1 j^ic. 

(mS —^ —11 I'AA (Jia ji jLaa l l (ja a*H.M i (j^a.'L.^ull (_^1_; (Ji.b Aijj ^iLjal 

. jjLull A a.j -Ii.Ito Ajiu (jl AKiaall JjLu 

Cjjj^a — II ji A /iKI I ^5 jLuaal Lijlj llui aJVaII (jl ljJ^.1 (jJOJj 
I—a AjIaj— uil A—UfL ( >5>rw , j )liaj ^ii IAjaiIe jjjA AjIjS ^ jl SpLoj'VI ji 


106 



t tillj-CL—l I * J*i JaI AjL»c. (j-o IslSLil <WJI aIjjjj tlA«i! j] 

1 ^ 2 ilijj-iti i " il ' 1 ,.V I (jjj i*'1 jla tilbl t4jLjU Aj laJi mlj 

4 T^jll _aJi ^jl .jl—j Jj ilgjbj 43>lc. J j} Ailia—II 4J1 >Wa 1I AjAaJi JaSa 


UjUjc-Li AaLjhll * "'I j l I eAA , J l ajl—i'j/l (jll<aVlj Al * 4 tfcru a JjLuijj 

• c 

t_s j-.. Lal l CiUiiu-x« £a ISUol interpretants Aa> jLi ^jaI 
ji I_ilj < j/tL-c- ^juiIjII jjflll jilji (jilt <ja!I o-jjj jjAjlw 

1_o J < ^ 4a.jLili ibS?l cj 3 : - ^J*-all till jAVI iIj LaiLu^x a J j — Jjii 

(J_1 (jLuj j La iiiljLi] jl ijUi] <jx <SVa 11 jjlc. (JaImu jji ^ (jS —j 

^_lc. jjj—S j (jl k aft <J*ul Aa.jL^11 iIjIjA^I j o«JJJ JJ2J ‘I^AO 


t jLal_1 laXli.1 A aV'-s. ^ lc.1 jjjl (j_jlj (jl Ujajl Jj 4 ASxJI (j/) A flLl-% a 4 ~)1> ^)A 


—H J__i.b t5j=»j La jlLj fJ ^jla Iaa SjlJLc. 

obi l—^jb •' L—jjli <M AAau ^11 AjLoJI lIuIS U <j‘l Iaa t Ju- 

• ^V'-' Aol'A. J l 4jwjUill iIjIjaVI (j' v -.>*& u'l is* ^ ^JSjiuJIj iAakjlii 
.AJill ^jjjjUl AjijLUl Cj!jJ^/I jj-J La A— ola. iCjWaII j>/> Ailia— Itljii 


\% j: JiS^I SjLjll JJ ?<JA-1H1 A^jUll Cjl jaVI ji*j La 4(jil 

A_Jjj Jl_a. IgJjjb iS J*-} 5 - a ^' j C sj> LS^' ^ LS* ts^® cAA> 

_a L-llS 4^Dj Jli<9 4<-1111 AjI] JA»JJ Le j>C- AjiAA ojj*-a 

(“oj HI I j" ^yll JjiiMj.ill ejl (—saai (j r-i-n' i il jl 44 -jIHI Ia^I c-j—II ^a1 

1 r- j\ LajLucLj I II» * Jax<j <uAa3I A j1j~> il l oJ j >.i a l' jjl (j4 ^£• _)ll (jlc-_J 
-J ^ J j< Vl Cj!_ jj«JI ^ l^jli 4<-ijl K;' i. i l Ac .Jil jlaJI cluAlja. jj>a 
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£—alj-JI jlj c A-t >>i lj AjIjLjj Ajn^iC. Jajl jj IgJ UjLaC.lj A_*jgla 

ojjo_a — II Aj£ jl 4 K mi jl jl JjHa ^uaj*l o^uuJI "AjauuH" 

Jb JJjlj IgJ jj£u (jl j£xJ Cjl jjill j>s lilij JJC. jl 4>l lj-s. 1 1 

f ( 

j® Jj^l (_glj (( tbua flll O.AA jAlJ jiajiUI ^ T* j* jll J^ 1 ® J,alj*JI oil 
A-u^i ».ll AjLaaJI jl| 4lalJI 4 _uaH » jj ■ -<1' (jl ^* j ;db ^_3 Aljbla yc-dl 
1 ^j 3 <— l l ^Ti (jj j£*j (^1 A-djjUll AjUbuiVI jx £ jj V] La (Igiljj ,^11 

.jkftVl aJjjU AjlajJVI (^A jj£j V Lajjj 1 4 dCll 

^—Mijxilill —j Aj— 11 lidi jAjJI jjjj (jl La A-iKI jfLaJj 

tLj iiljLui *bl Luaj Lajj jl l^j <L^ill Jjiij Cib a>J£ jl 

* 

1 Ai-ob^. AJaJ^Lo cljl^JCkJ llajijx LiJa^olc. LxiLllj l J^Xjuj ni LoJ^) (Jj 

AsHc- l$J jjjj ^5^11 AhjUl j£]j Aa.jL 1 djljjl (^A 1»jo-v allj iAjII jjlu 

U^V^ 1 J t (jjLpHll aAUii jj£j jl jLaj A-allJI AJV-il o JJa* 

A O LtJI A tjjL< A_jLjL 1! AjlaiiuiV 1 £■ jj S^ajj t.ldj (jl ^3 lg '* jjjHI 

ts—* a^jLUI obVl j— jj*j fj j*j (reference relationship Ajjl^jaII 
CjI — a^blVI <j1 Ija (j-uua (ILa referent l$J jLiaj SjLil j]jj (jll L.u M jll 
.oJA Jajjijo)! Aj.br . JH idlliilulVI (jlj lg-xJvj4 aJVH J£1 ^ 

I—Iktjj jjSj V J2 AjjA j a jy~a Ijj jl j* jiC-jll (^lc- jSJj 
tj bj * ^lb£ (Aj jx jjl aJVa]1 jj^j La jA (jajl JaJu:jJI (jls (l g j cjl itK a\ 
JJC. ^) l jb . »l l (ja (jj JjjIjII (_La*Jl AjjAJllI ojjSj jl 

AjLJI Jkla jj^Jl olii (jSjj-al jbjii A-jij ^ dUj Jll. (AJV^ll Aj >j 
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i} (J&aJ La jA j AajI^>1 AjjA A ajjj^a (jAill ^ aJjj J ^jS^aj 

J—iSI oj —jjx AjA] LIS <jSl_j <a£Lm AjUj AajI_j jj! <] ^Jiui (JSJ 

i^ya jjijj jl_^l<Liil Ajlaumi ^ i ,nmTi Aadl_jll jjl wj Lajj l >K ■. j| 

‘li—A ^—ia^a iAjIVaII AiSlxJI ^g .j uTi jjl ~ AjiAAjI ojjjuoJI (Jia — LjjLi 

1—iA «AjllA j oj^i-a A-^jiVi (jl j)j%ll jjJI jjdj Aabjl^ll q\ A nil (J|^iall ^lr- j 

djl J*> (j a AJVaII aAA i “ U»»i )S1 i—llSJI j (jLuuVt jj' 9 (JS1 4_1 juu]L A-di l^ll 

Aja] d 1 umI Ijjfaa j IIaLu I ijl AJJ t^gjAaLail ^3 A jjLa a A^sol^j A 

A I A j ta il L (j] A^jI^JI 1 1 til.>,ill A j. >«1 j'll i-v 11 0 jft 

^dasdod (jl (jS-aJ dlla IS 11 oAA oeljfi A_^a»a jjl »^<L j <ejlij Aajl_) (jj jjj 

II (jl lAA aS jj (AJjLu A^jIj Sjjj ua jl La A-j ^i^oj *_J J * ^AaII 

(_5—a 3I ASjiiixJI j_ji«eajl Vj iAJVaJI J] Ajl^jll ^ Lj ^aII jA jjxJ 

^—3 ^ejljjll j dlLalS.ll <jjia jjLL (3jLll AAad ( _ ff A ,_ja111 Ia jiurdiml 

A .lx i ll L (jSJj tdjLUluiVI aAA AljJ AjSljS ^tj-aVI ^^-ic. Lajlj tlgSlV 3 jj l a"<.t l 

>*1 ja L>a A o i ul AjsUjaJ A^._jLoi dJjAl A_aj c jjSI ^A La A_d t dlLalSJ I oAgJ 

(J—*-aj ^ySl (JiAj A2 ^LAaVI ^Isull L>* I JAJ& IjAS Aaj LaS iAj_}a^)JI ojAall 

* 

. US<a4 I^aLjI 

dll— aIS o jl—Ijl tAiLjalS t A Lm jjj AualSll ^Axual ^ju\^J)!\ jjl 

U—C- ^IjA—J fJ (jjj t5^ L>a A al'lA /I djLjJjuia (j-l 1 -) c5^>a.l 

«J^Ia—J ^5—3 LLa. ^Jaj I g Ll wa j j (jJc. (JJaII (jli 4(_5_^1 C.U1S ojliil J 
jjl <illA JLlu tdlLalSll ^jC-IAj djljlfiiJ ^3 Aa-dalj _jjp gAlSjll ojpS j 
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2 < . .-.1 A” j "i « M j" j JlLb (ja <• ' J1& AJUl * " JaKI I 

Jl (£*2aii J ijSxj JbiJI J AJjg-uij \ $ m l i ,jc. I jjj*j V Jll Sja<u» 

4_j*SI j j_SSVl CjI—aISJI jLi 4jli Aj j&JL ^ cliUKlI gto 

jaui—hJI <>> jAjj function words villas 3 -<u (j£lj 

"^i"j B ^j_JI" J-JLa CjUS a 1 *U1 ^^J^ 1 6- £ J jj *- 3 ^ 
l jU-all <JLll^a ■llto.'l (jiuJj ja.1 alll jLc. j tlll alS £ TUs-i j£> IgJSjlaj liLa j 
4__mll tjLij diUSjll t>a*J Igjc. jljfii iillj £aj tAjjAJ ljj*^» 
iAjjJojSj V tlaa. illj^a. JLa. iilj.lj clnxj IJfr <—iijJJ (jl (jJ*JJ LJ AjJ=»-ill 

l 13 j “(jlxa" iakjLuill CjI j-Vl o^A j J 2Jjii liil (jA Jl tS^J 

i 1 J <A l j iLsiilaj AjsISja 1 ila >^^j“«■*-«" JlxsVlj frl.Ai.i)VI (jA Ajuili jIiaU 
4 i l-.*i ...V I ^ 'iC. j]jJJ yjll A^Jjuill till jjbu B.31 Xa]I £ JaII .J J ^ 1 ^ 

a j_A (jj__Sj (jl (jS-ajj c_^jSI diLuiljJ ji i^jUj_j«Jj Alal£ Ja^.j ililjLiJ 


(jU-q lillj £A l$J jjSij tAauJalj Ij^ua jAUuU V tljJaJ .iJjaall J 
l»*i 2 % m'i 4jL_j1a1I 1 * »' AaJLmVl ajlA cljfrlsk La Iij ^g.A.ll La tilljl i Aa_kial j 


Jl_ x °Aj jS.i.1 _j" Jj_ h frlxull Jua jl ^lVi uiVl (Jj=> Cfi- tl Uw'u alj 

a 3A (jl AxaAl La ?^L*a1 l^aLu jl (_$ _jij AiLjaj 1 $ a ] * i ji tAc. 

jj j_Jl LLi—jJl (> As\-'Aa JaLaii Jl (jJjJ v_a^ui AjajLuII Jjljall 

lx_a.l J tjjSj :a <u!l jLiuJl J (> ^c-jll J& j tAjLjLJl ajL«J1 J JjUll 


(iiUj (jc. gubll referential link JV jM Jajl Jl A » - uk 1 J-S 

."il jl^»\l ^_^3 Jl A. -y l rv) (jjSj CjW^II JISLil (jJJ JjLaj (_J1 liiU lill^l 

i aViA ji _jaj £ LjVl AjIa^U AaJjiail A j a jL . tl l 


110 



cs ic. jja. c_ujiaJI Aa.j USaa (jjSu -iSj 

Jb—juij^l ^lj 1 « LS ijui_*j ja J ^jic. AjjLaj ojitx AjjUil AAjJ-iba 

j a 1_ a J £ j ^sensorimotor 4 —jSj=JI (j^aJI 43t jiil La£La (j jjj*j1I 

i_J \jaj A "m a CjLS jlui (JaC. jja J£ ^gJc- J jaVI <—u_pii jA Life jj_yJa 

(jjj__i.l (Jxaj AaJjlj]l Igjlj CjljLiyi a.lgJ AjIaouiVI j a-XXxA 

(J_*JSa (JSLuU IjJjS JOk^9_pl (jl . ..lj&Aj t^jDLa (iljLsJ 

-i xll A&J& ^3 I.4A (Jliajj t(jl jj^JI aj£lj ^^ill Jjjall ^Ic. 1 i,.>ij j .,n lj 

.^ J ^yg-iill ‘ill (Jiiiill jjJlc- Ia jJXASJ Aiill ^Ixj AS j - ajj 

l^llc. (j*-Lll t> ^ lr- J iCkiu Laic J jj m-nA jjA _J-lSI -Ha . t_il 

(jjlljj V ojjjjS (j]i $Luj Ajj^j .sc. Ij5 Jjljil <?slS jjc UjUjcL 

.*1 ,1^»H A^ijA-v AjluIjJ AaJj t4 aj^Ull oJA (. lj.ua. 4 a\ 511I 4jjf J (j_jAgjj 
jjl »*» j->-; lajjjpSlI aJsuj^aj aKjhia (_jj( jAilail ^»l a-> II jjjLj ^ylc- 


(jAa—ia Cal jU UjlucLi I g Ija I«J (j£uu ^1 a-> II JbJ CiLlCiiwul 
^_3 ojpLajj (jjlliijjA JjLuJJj (juiill ^Jlc 4j^)=kjll o^A <_£ jaJj 4(_£_jiJ 

A _jjljjsl AjajLu ^»lg_A (jt JaAJ (jj_y£j (jl^aVlj (jl I jSfjl J (JjlijlA 4» a! 

# 

CjIjLaI ^Jc Uojla VLacuI a 7~/"" Ajjaj i* n~> 1 o_jjj£ CilcjjJa^ a] aLu! joa 
tluji—J _ill ~ l -n-v I I jjjia |_ja IjJC jjllajjjA ^.yCpMil ^Ijiuutj I g a !» i 

Ig 1 a (JS CiLlaiuiVlj ulj /’.aII (jjj CllDlc ^lil J ta_^jlalt (jAjlsal tJilj 

Jjj_ Sj jjl jjJ j»l_*Jall JJA.j ^jJc. aJIJ o jLa] aLuoj li^lj IjjLL (jl Cu=o 

^ j l M l Li" ^Jl Alalia a^jLil AHjlClwiI ^ • ‘ 'S'J (4_ilj (J^A<a_jll ^Jc. I jJlla 

(J_JtaJj (jl 4 \C' .iNl si* jLi (j-aj tlg-JI <■ _ n~s"i tA j /_5A]I _^a.VI <_>AxaaJI ^ 
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(J_Si Jl_2 JjVI jJl Jail (jjSj (j-a <J£J lj»l*kll 

(jl f j -all (jS-aJj t4jo.j»*i ajLi (jC (_gjljll jiliaB J] A xxjIaJ I AojJxaS 

(j _ jSI tllljl_>i)j jaL jljal ^^ic. (J-iLiu Aajkiail ktaJ 4jjg-u»J JlS^JJ 

, *" S 'Ajj t~~.l ...j-'j'I 4jJ £- jjJajM ^gS Llv") 4j_^jII a JA (jjlxij jj& ^»J3j 

f- 1 u’j) ‘ (n) iSjfi?*'* " -I jjl (jjj A^li (JjLxa (Jl » <-T)l J^2k_3 I Jjjijl (jj311 
Vo!** (j^J (JU-aJi/l (j-a (JSjxII 13a (jl (jljJ aJu-oLs (jlS 131 la J la^Jalj (jSj 
.(■ki,..]Jl £ ^31 I3& VJ ^ I# AjjLJl 4 JV. 1 II (jl : JjSj Ji ajjj ^ ‘4*U 


(JSuill ijgj 4 XulSxal l J 4 Uj,..»l l Sjuilail 5 jjaj11 o3a (jl (_$Jjc-j 
(j_c <la liSxill <.-il Jajlj^M — 4j**UJ_^ll l^'llxmS jl i_£j£ <iU3£ i^JV^JI (j-a 

— j_i.1 ^_Jl (j<o 4ja_jla-ttJl (Jlijjlj (‘UV-^llj lAlSUiwjJlj <( ->1* il l (_3J__)k 

(jl 4j£-aJ f.l$jjjl (j4 ^-T.fll.% i. _ lllk (_^l (jl i<J AlV-ill Aiisjl Ai2l£ 

* * t t 

(jc- JlpJ 13aX-aj LSjjlSxa I jl^a. Ig 1 all (jl jl t-J jm l -wll l_^->« La-4ilj__>J <■ : )*&» 
(J Jua (_ji 4jj_^aJI (JjljLiyi Cjl_ i yic (jx> 4iljx Aa jh'lo (jU I3& £-«j . ^LaxJI 

i*il^ -~Vli 4L-a_Xa j i(_5^>ik.Vl_J a Jl _a.l_j]l -kjj—ll 4l~J JxcJI dlla^jJI oAA 

(JU_o__jI 4_o^iixQ (j_jSj (jl (j^4j 11 -lie. ^L ft.lA VI xjlj (—litjjJa^oJIj 

j( jjj AaAaXhxaJI CjiVl.^t^l (j- 6 1 ■«$.<« 1^3?^ J (J ^ a Va l i<Jl*3 4jj2 

. f 

1 jK 1_aijlo (jj_ Sj (jl Lai 4 jJL*JI 4jC.lxli.Vt 4 _ujaJI djlj LliljljXiJl (j-a 

l^jLxajSl (jlS (jl 1 a (_^«Jj iASJ_JaJI cjl^Lui'j/l ^I ja.im l (_ylc. Ijj_ ji 


tlll_jl__wDU 4_xoilLj JLaJl jA LcJxa (^ibuULJ _jau ^ylc-J jakjJI (jj_Ja (jC. ^La. 
(jl (ojljl 4jlxJ LjjLo 4 4j_Ja3 <Jjjl£ jl i^LaxJI I g. < al» t ,^11 
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cjLSjL* je i t . ii £j AjJI J ilalil jjaJI jLJal ja jAjSJI 

(3 " "* j^ 3 U AaUjjSI laa J J'M l jC. 1 $jV 1 ■ «*nl ^3 ■- c.^X'ij (»ill 0*^1 l i.,ii 

Jjj tiajl jjIIj SlSUall Jjjk jc. jii Jj j J (> I^SjjL je Jaijl j fJ«JI 

UJ - ^ t -> * ' J3?-° (jj j»LIaj]| IJA Jja jl 


CjUS^Lu Je liSj t (J , < vj)Kj '° * J* LS^c- ujlaowall JajJu j 

—J A —^aliJI ClI jjaJI J LbJj 4 jl ^ . k lu iV I Jo ^ISII 
‘ (^S-i-1 Ajo <Jjl) La jjjj ji g h'wn VI Jjjla jO elialxj La jjj 

La lillc. jj i (JiLaialj jll ^alxj ja <itia_a JaJja J ijj.Wj La lillj JLLa 
<o j—iaa (jauLaa—i. l^j A ijt a C. l l a}U*l (j2j J.iC .1 J jjaj £a Jal*jj LunAil 
tAAJj Cjlajl*jllj liajpjl La I jj 4 ^_ia»uall ^V 1 <J\ L^-=jJ Jc-j 

Ljiil jail jj ?oLil*3 <jjj| La <_ijsj jl jjj LiLti I jLa J Lijli 

AauuILj Aill jj£l ' 1 ml SjiiJl o j* jl ULaO Oaj j ipj^iall jLSj ~ j ■ 

Cliikj — k<al l$jj Jus. t4a*jiUJI iIjVVI j JJ jJfajSJI a j$-=J -1 A 'T» J 

jl 3 _C.Vl j—a Aaja. £jiai Jjj tl$jo Je V jll AjeLb-all JXoSa jYI 

fj —^jll J j»J—ill j——a aIuiLui j&31! J.-'■ j 4 4-uLae. vl)|, <l^r_ ^. Joj(j 

J — >-a\ Jll Jlnll CjULoe i-i>-ui I jlal ^jj Cj|j dsaje. j t A iLjkJ.%1 1 

A w , n*il l ALjLJLj lgjal*j jj — JilLaJI Aa.jl ^jic. till jli Sjc. jVl l^_lll 

lj_& ja jjSVI Jaaaill jl Jjj t^JV^ll ClLajS! jl Jj jig fo.„Vl ^J\ AaUJl 
Jaia^a—lb 4 ji Ai j*-a J^ J (JJJJ jjJj io jSljll ja Jl j J2 jjSj jl£j Jl 

J—e! ^Jj AjJI Aalaj lil la Jl Jj->al JJaa i_u3jj ■- u^-s. Ajj*a j'jj' (JT^ 

. 1 jlaJ Jl juillj Jal 
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Jjljl jj JUiaVt ijj lLaiSJI JuS* ti .u.. Va . (JJC. jA 

JjjjSj Lojj (f*£Laj ^3 jAibll oA^M 1 J) ijA 

a a.s^l l <a.j ^\r- IjiJ *j (jl jjjJ La AjjLa-9 ^ Ujxau i Ajp-^Ua—ol «> jbc- 

(_^al ^»ta Laj (jbjji ^ dOjj ^ jL^» csA£ yLij 

•jjj (^a jl a_il^)*ij t(jUaill Jj-la-a (j ui-T^ I (j£lj Alixul cJLj-u-J (j-o lilljA 

4 3 _yuh jjl A__u .ail jljjLiJi A ortJk (jljliutt _jA o 1j W (jLta ^ 1 ».» l!** j 

A '■% Ltml l 4 jcuUI ^jl 4'*'** Cy* ® j4^ t— iIsLiajj 4-iui _ji Ajitai 

^ 2 ^ "v. 1 1 .-tla lj... _1 | ^ya Jj_)a)Ij 3j_)aJI ( al*J (jli ciDiS iAJV^U ojAllall 

1 a J *j jjja. lijlfl t*\VS J tAj^oAl J jl ts^*^ La$3 Cff® 

dll j J_!C. ~ «■ -« *» a -q 1 1 Witt dlalouJI jSil 4 l^ iua jjli o jLlaJI ( j, '* a 

dliUJI /^a aJ juaa. V Iaic. ojjilia (£_y £$ A*aij da_jll ^ ‘^L-° 

jjjL—j ' ^’4 aA__aJ 1_a jl j tA al^Laj A7kJ,~> -1-a ' A jLic-lj ol — -J 

A '-v Vil J"i_J ^_a _ 2 k j jin Ji «AjaS S-ibj J J?~a 

^yi 


oi_A ^_jil ^”1_jLall ^ arbitrarily Aji .a aA l ji OJJ^ 

(jii__xj IgJ dULuyi j 4jji»all dbkJjutall (jjl tAaI S JI aJV-A a jjaaII Ajj_)a]l 

dlj—waVl dbLafr (j^lj da 1 $j 3 4>. a .u3l a jJaaII dLauigll 

AjSkjU. dl ^-naj j±. jaJ ( _ s i& Jafj JJ Jj jS-aJ A dm a i l dlSjaJlj 

Jj—il Lu-aa J_«JkJ 1_a <jL (fciij (j' bl liA ^Jc. frliJj lAitidj 

* 

.jt j -'SI Jjikj ^Ij jA aJV^II Ijj jA3 du2k. (>1 oJjATkXj Aiiii^a Aiad jt 
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V 


it j tL M AjuV^ lj 4 jq iilr. AJU.J CiUjj^all a jA .idijp (jjj ^.- 0 la ^ j<*<i 

Laj_)l AJajjja (*imjl jl ja^l Aa_L-a Ajb JjSj (jaLaaJ Axu I j* £_xj (jSl j 
Ig.allnj jjjj Aa Ju-a J£ ,jji t li.nSxdl JjaSVI ^ JlaJ jA LaS jj jlgJ^Llaj 
cllL.. jl jaadl (ja anoxia Aj3 £-o til_j"ii*.flj jjfiZub yxj ^Jc. Jajjjj i * Ma xell 
Ajj^xdl j»AC AJLi. (jl j t jjiajJI «.bjl i_a_jikj t_j_^A ilibl aj- ■■! £aj Axxijaaall 

(jli j»j (jaj t jjiijll SjAiaa ^ AiLlA 4-li.^a VJ ^A La IgaliDUl AjjaILJI 
La bLxma i_ ixxuSa <i)jLa ^^Jc. Ax. nu ja ,_£_^.l AdaJ_jj Alajl^ll a jft (jjj (jjlall 

JUjij— Mil A — jbk 1 _xiAblS (jl La ^gjiXAi (J^all (jfLnjj t Aai. jJl aJLuix V] _jA 

. .liLixdl ix j A^jlillj j^LloII JjS LoaIazJ l-»..i..K tibj^Jb Aj^jIa. diLbLjjiV 

ULui—ab —nil d)l—sill jjd (ja aLaVI ^ja> jb till _pl Aaj (j£lj 

(jl _y—1 jl ‘Lag_a l a » b4a (Joxu La. _jAj (dad jail ja Aa.^j. 1 ojj^iaalb (jai>>Ti 
^1 t lKH (jl _ji jl <"Cjj &k/ AaIS *D_j LalS •» 1*» (^Jc* (Juwaau ,i*J e la r.ll 

^ 2 I ag lb tt ll ill ajSl Aajb fiXiAj Lo.f'C £ j_pJb Ajaxbxa Al ^t..x».i„uj j*j 

LalS <*1 Y> I jjj «(jjJjLiVI (JJjIa jl Ji xaj jC (jlc- (jliSjiua Ajlglll 

(j _ 3 tiLal "?Lal*Ja (Ja" : ( _ s j 1S1 till! jl C. mil ja £• j^pJl t—lxi<aA 

c jjjjiiull ^3 A aj.V41l AjIjIc. (J.iStj (^SJ Ala l1i3j ^l")^tjiM j 

(J_3 tluajill aJj3 (jujAli ( _ s j 1I Ajuijjiall tllljljJaJI tlliiil (jl CJJui. jl blljS 

oJj_al jjj jll tllla-Uxa r la*iAl 'ig ib i_ijxxj | J^’‘<...xll jb'II jjla biijal 

P(J-li JS (jl LSJ^ jl) U-ijJi-a (ja Cu9jill 

.U—ljllixill ^11 jjxiij ^ aJJ La ^xa bjaaj ^jVuaa Jajljp (jAj 
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(jl j _ 1 j| * l j ■ ■' a"' 2 _jjjjiailj (jiul 3 I stllLalSil < _ s -lc. life y J 

AjL oJja. 3 -all frUiS/l £a I-* ^Ubjll ( 3^.1 tllbdSil blbrtJiJ 

3 ly« 1 -* i* Lu JC. I * < i* A.AJ (jSLlj * IJ"' ^'' 4 Alai I j 11 a* . 1 ml Jaj *—i^ 3 ** ^ 

"I 'A*. -- I (jl jl jl ‘(jjLLuJI (jjllj-all (jA (JS (fc-a Ajj jUa ^ic. (JjUfldll IjgJ 
|jjp4A AaISI I (JLaxluil jaIu^ cA ij« j (jl) * jib'll ASJA (jbjla A aKI 

^ ^p . (jA AJLituSs A jjlft A A* tU 1 A-alSlI 1 liftxlul ^ ta^3^3 (JL*. tjjl-Sll 

jjli (jj) <(ajjIo *£Xc. jajj (>a ii V jl£ 1 j] ici j=J ®jb*j J) t-i'j^ll o* 

(jc. t_Auu£-al l ijljpSVI (ji t^Uj c} A? ^ (j^ (jl_>>§VI 

A^.jJj aC j-.-o^H CjI^juaII eJj-la. jaJj (J Lo jj£U Jpsi t ^ 1 *j 1 I (JJjb 

3I <£■ 3ill lj* Jljai A, v% n-1 . 1 cs *oii Ci^j la Ijjb tla ^ ^JJ AJ3S 

lil_lj (JA ^Ojll (jlc-3 ‘l”j£& l^jc. uLi^aji (jjl J\ illlj £-A3 cl gl A. ' Lj J j -23 

Ij' M "1 Jal isj-iVI 3 dibljf^JI ^jJJ AjTi/^il Alajljll oj 3 jb ^biul (_ 5^1 (jiui 
^ 3 } Aaj tlajlj Jj^vjaII ^3 (jA (_ s . t . u^i ]3 ^ iwa l A-olS (j-U AJaJjll {ja 
a_DU (Jill ml ^ylc. V AjSJj i^jjSsjaWj A-alSJI (jjj (Jjbaill C)A La 

.(jjjlo Jajljj 

*-i—aA >3 cs —lc. oj 03 bjJ (j 3 $j jl j-llij 3 jlill Iaa ja-s-aj ^ 0=03 
A_a 1S j' ' »*J Ij ljjll AaIjI ojjUll AjjJxuSjII LjllaiImVI (j^J (JjliH 

vd b £ jiajll ‘»Jr=bl (jS JajljJ (JA ^flu laC- jlajll O^*-? 

I_S 3 j (J^ '* 3 I ^jlujju (^gjll jig 1 slLu»VI (jC. ^jjll ullLlajI jilt (jc. 


116 



_jl 4-a K ^ a JjluSj (j^. (jsu j tS^jaJI <jlaj Lai 

<_J—ISll jjt jAi-aj La j\ 4_dia (Jl^ »ljLull jjc. j >. >-.j La-a jA 

L_mUl UUj* L_a > "j^Vl IjAj 4 <JI ftJJjLdSJ Joe. 

,4j_^a_^ll LutlaSj 
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Uifrf 

umjJ 


Jjla-Jt £y* jjIa, V’ .‘diilij o>uD C&A*i» 
. “Ajiajjuta | j^ai JAkM (ji $• j»aJI ^wijj 

o-j-J <ji :Jj_& 4*la-i]l jT :<SLJI tldtfj 

t'liS Udic. .‘Kjui jLull jjA yiliJI jJaJ) (iLil 
Afc l ... w i t ftm'i Igjlfc 4alalj^jl Cj-IjCI iIIjaC- jjLa 

O-JS (f ^_L'V <il!ja I 3LJ ui V JJ JS fjj js*iu 

• jLksyi Jj3 4L^1um f Um| 4IuU ULski 

Jjjl5 jl 

Si^all J5U £)■« jjkull 


<UVaU <Luj 1 jjj| AjujJhJI 

AjI^j £-a _J±UIjxu jj JjUjJjfl ^jjill CjLjloillI jJlc. (JLacI a" 1-v ■ >i ji 

ti g t l 3 .) i n La^ CjlolSJl jjjj ^ ^ til jlj JAail • 

(j—C. 4 —;Ij£ jJ— k^l j «4__1V ^31J (_£—ix-all ^LufV 1 JLxj — (jafixJlj (__>4i£*Jl j 
(_5-i—It ^tU*>i n oil jA IjiA jj iSjLiVl 4*11 ^^aIxJI i*'-*- '.nil "1 '■>. jl j mi l" 
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|j_& 4jIj£ ^ £-uilj -^J ^(<*311 Ac-Lxa 

( * 

^ lc jxxajc. j Jrf-auc. (j2J £•! jJjVI i JJJ-a (JiLoJ (jl <j£*J AxlSlI (jl 

(^1) signifier tli^b !i <_$ jlix—« *—ilj£ > c- t>° : CLslaA^aLili (jojjixx 

* 

tjl SaVl) signified —<JI iSj ^»—« j— *-°^ c ' <j—(tlilxlSlI 

ejiA ';.-^ j t (^iUK]l l$JI j±X> —<Jlol-i=^Vi j object dAil-aU 

j j »k j_it Ci _jajill oJji ^jJI jjiill tli K j » ^i JjIxj (j)i ojliJI 

1 j_A Aii fjX 0 lx <j£lj tJjhxj Jb AiJlc. U jLufrl (j^-oj A^xjASx tllliljja. 

Cj\. aKW jyuXi <> Ajl (jx fC. jll ^Jc-j ?AxlSU gJ-?-JxJI jbjxjll 

j 1 ii U i^iaLLo jl AxiA j jl pbixl (jC. tlllx^lc. AjLixJ 1^-llSj 

2 «-v U. ■ .1 1 < M ^Ic- Ja&3 jj Vlixj tail (jjUaijll !j* Ju (jl (jJfii (jl (jVl 

cJA_ 3 Ux A_jDUJI Jjjsj (JjUajil (^Ic. jjSJill (jl c*ib SAxlSll 

. J j\ « / al l jj^j jjjxill Jjiajj <a Vijxi (JDIxj Aa^lc. ^yJl tliljj-iuixll 

(jjlll ttlllxlill ej$J "(^Sjl-i'llxj.ull" (_jJVj 11 j»$ill (jJJJ ( 5 ^ c 5 -^ tlllxlSU 

f lj ^fy l £x tlllxiSJl (jjlAai (jl l.ii hj l liil_jj i(_^olt (_$_>*xJ i > n*t . *i x -lie. a^j 

^ U al l jlj_£j]l (jV 1 j_Jaj ‘A_xKJI JJ. mis '1 UalS (jxd l$jl] jLxxll 

, s -». ^. —a l ^J1 (_^iaiijx (jjjjlixxll ^1<~- tl)lj_)ixll (jJJ AS_jJjxx11 

_1c. _A A__DI*J1 jl (jljJ jA ttillj (jt LijC. iAjS Jxl lx (jli Jxj 

CjI«J _nxjlxllj tlilxiSJl (jjj (JjUaJl (j) iAxUj (jau aj j+nv , i 1x3 IxlxJ (j^SaJI 

ilxlxj Aatix AjC_ jj tlilj iaJjll ililS^lc. (jx aSalx! AxjIjj iAjjjIj AS^lc- jA 

f « 

X ^IjajJV Aj» UJ^ 5 
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<j—*-?■ _>JI —II (jj—J c3jlJ—<jU —i IajAsJ jiiSI (jjSj j 

jj— 4 j^j —«^-*JI c-l—ale.j 4i—ui^iUJI <ajl referential form 

CjI—£>UJI Jl£_J <. jjj jjj*JI ^yJJ ^Vl pJUJI semioticians 

4—9.23 La AJaLcJI Jjli^Lall i LlL-aj <1 JJ Jj*jj ‘ 4 ^ Jl 

U— 4 «■ j— u^'^J l- 4 ^ 4J>] J • c>jjjj jj-iiLuj JJjJil <—sjmVislI 

<^jUa jjj jjU semiotic relationships AjjLAVI 
(JJ-2—11 j icon 4_JjiLoJI a^ji>i«->—II j\ 4__j_jijVI - 4 j»~^j*" dlllaj ljjl 
klijl£ oUlL^JI ojiA J J Symbol J« Jlj index ^ jjJojJI 
—2 i_y* J 4 J (jl Ajj tA afap .c JLoijj IgxlVi.Jj JS yjlALa 

(jjj 4 jjj><JI a!3jJI 4jtjjJa »_L-aj J<~_ i^.l IU. ^ Jl ojfc -I l-k'-. .. 1 

jLi—Jl —Jl £•jjjaj-JI A- i-a-v, j sign token A-JiU] s jj^JI As..Jl 

cj, —3jLVI J- AVi ^—1 jl AjjIIaS JtJI jaJI .Jc. IfrjJajc. t4jjj 

i LS S 'J —Aa^JI JdJlj £- jJajJ! j Sign AJiUI j^j JLcJL l» »>» 

j 44 jl A-pLa Jajlj (j- 4 1 1*3 J* ^C. jj^a _jJI JJ Jl Jiajj 

•3 _ y - > - 9 jl AJSl Ji 4 LjI j . _ l lm) LLlwij Jaj I JiLjj jj^a _jJIj AJMJI 

(j—a 4—.pLa {jojL-ai. jl jC. jJJI Jaiu '^jl r - <Ua31 }->»J 

I Jj 3-J Ul!..■<->I 4 J» ^^J] <l3UI J< ■ ■'VI oAa i^y2Lah[j .C- j| 4^a^Ljl 

jjl—ajl .(_) tJjLaJI .1 :AJajljJI A13 jJ] 4 j£aJI JaLubli LSjxa ^l£ I io.-.U 

jja=lj iconvention AxjJal _aJI ji A.:;.uJI ji j_plill t i=uljJI Ai'^Lc. J 
(J—Jjilac. J ^ j— jA Ajjljj J_jj j J-?“ JUal L>° (JA*J1 4 Jj^li jl ^>S JL; 
- 4 j—^ - 1 —^ - JF- Oijj&J Jt^ 4 * oArJ-Vj^ ; ^l ! £ b j £ -kjtS 
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AjjJyI JSJ^\ <■ i.X> dtSUil Ai££ll JaUiVl *jft J ci>4 J 

jlc-iJ teisLill <j jjlt oJA (jajJJ t_ifr jaJ j tjl£sVl l$J iaJ Ju jll ^SjjLU 
j j (ji Je. (_Ja Aajj lis>« tJLuajVI Ailj (JS*1I a KA x £j*^ 

Jfr I mi j mb t*UlhVllj (tllLojlc. (Jaj) (JLufliil Ia jAja J ^^A (jl£aVl) jSflJI 
V (jl (ji jj t|j ft IaL—mi La£ (_£_jLmJ (ji * JJaj,U',l ..i jl) (jlaLj ( jl^' -a 
(ilil (jlS Iijj t^xll £ jla jl (Jalj J U^ Vl t-Lib- Un - (jJJj 4 ' *j j 4“ *^**^ c3 

0 

d Vil A_uil jJ (jjja jC. jSall dljLafr (jt-l'to da 1 1 l^-a-a £}‘ n\ J&9 tiilljS 

2~.\ ^. >-, j !*-».j J£| JLojI (JSLi (Jjjbll tliLLoc. j Ol*JI 

■j^. 1 A.H (JaLoll Ijk ^itl a! jlax jJ Alo-aVl (j* L i .i a» . i AjIoj (J-abilj 
f ■* I A_ilu-oj ojj*^ (jl ("Aj_ j3jI' 1 Ajlj La Lum t < 1 <*>*1 (jia Liij tt-jl jLmi'^Ij 
A JALm-all jjl tOaja.La l £ i l 1 > 1 ) AxJ jl oOlc- ^ ~i» 1 liila _jaJi 

A_iluxJ jj_xx jjA — 4jl£jil i- a^ - l'iA. I ^gJc- ^ j * 11 j mil Jjt^j 

If- .* j^ j JAj AjIj La lluui 1 *«■■«' ja lillliS to j jixaj Lai °AjjjSjl° 

Aj Jdj-a jl jal 0 (_Ju oldVI (j-a j 2 *^ (J& -W*Ajl Jd ‘La 

^_ Ij jjy " ji-a_y-ajill" o_jl_jail (_>uLjL> (jl tillj jJLla tjLajll jl (jl£-all 

dll *jjl ,jij t^J_j_ll oldl Jl jdj ^Jl 0 jl (jl j to Loll o jl Aa. _jA 

,jl jSx_11j _a. j tdl_jl jja ojolaa. Oja j Jl jjo LaJj A^JjS Aa-il j 

olJjul Aa.xll sJt^J t . t>oiTl tliljljjaJI (jil JLwajVI (j-a ^^-aJaxll A -l . i Ua.ll 

A_Hall Jl jju La j^j) £• jjH ol jS? AjjxiaJI o jL?)/l dlijx jA jl ji] (j-a 

jjj_dll dlaj ■ ^ jjaj t^AjJ-a (jc. oJ_jaj Jl jl jljjall Ajajl jj » asl l 
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:Jjij j4». Ij^ij ‘(jJai- oJ** jJj jj£ jl') Ajlii-.'jflj 

4 C t * 

lilail jl Ajc- 1 rti-^1 AajJal jx Axj jl { _ 5 j*j liila " jxj" jA to I'j.j jl 

til 13 Jlia . jilj e^xxll I^A jjj JajJ ( jll a£)U 1I .iSijjfj e_jLui jl 

“e” A, —C-Jail t—ija. j lx£ t jJikj j jjj JaLjjl Jj jx jj t^ilijl ^oli. (jl 

AjjJaJiyi ^3 (JlaJI jA lx£ jl j <■■ il xKII ^3 A. X.Va.'UH,) jjXX dj ju9 (Jl jx JJ 

a.*! A i" J jl j j jj C .jl jxaaV AjjuuIL Al o e » jj La ^Jj jxjj ljLi^.1 

. jlSaVI jx Aft'il la Jl jl <Lala> ej$3 Jl jxjj 'iflxj AlxJI 


dll j ji jx ji d>l_jjLi I—j.fuLLlJa.l Igjl jj d)lc jdajx -li. jj Nf j 

^_lc ljl.del till j jl j _ajJi IjtA jjc- Lgjjji jjjll jaj Ixji j t jjxj ji 

jj j (jjl all jl *4Ui.u j ajl—J*J (Jjlj jl lilj tig jlc. Ajjjjxil AjlajuxVI 


J hill jx Asjdix 4j jxjll j ^C- jxia jx (JJj Jc. Axjlall j 4jjjSji?l djls^lxll 
*(J j ~vl C- LJ £x AS j nuxll L-L Jx- jl 1 g dlj- t jx «.l jui t *lAi J) 
. 1 - j ii~. U. -i\ I i J ila^li-. jx i * 1 - j 1- 1 ■ ' ■ --1 ^ Vil jl 


(jjx jx 1 g ja i pLiuil Jl a jLJi djlaJUax^xIl a JA ’l-'dui jjja. jpJ j 
Ijdjx AjxjXJ A& jxull (JjIj 9 jlgji. ji tAjjiji Ig-iLl aJ.\a.x dtaJ AjdaS t. .4 1 1 ~\ $ 

ijl j. "i-Jfl j_a £■ j_j ts _3 f tg jui i tilljj Ijjji t jxj AjL jLijall t- alaxx jl 

|j__A (Jc- I gL jb Ajxj l3^A 'g AlAj^al jja. Ajl ejlc- iill^J t jadvall 

lj A J*-« t jajll l3A Jt IgJj jj jl U x 4 > jj JS*if I iJUua.'ifl jl jl t j»jll 

I_ a 1*» ■* jl AjUi jx (jj l JlHx£ toLnj^U JuJ Ajldull Jj3k-a ji 



(AjLuuII lift s_jjuuj Ajj jSjVIj <■ fluijj 1 m AjDLJI jjl j t jjAjll _ji,Vl 
jb (jaJ AjjjSjVl <—(jl Lo£ <A^jjljVi AJOLlU Ijaui (jAil cjibull jjji 
t _ s —ic- A-lixa AjTjfjuuJ AjLoC- jpo «_JjiJa cl_)j liA Ijj] iJjLcjU AjjLaJI AiiLiJI 
ol—Su A^__iAa_jj La jjjl liA SjLiyi Ijj tijj jTl»u,a JiLoj j_^uLul 

P(_5— J^icl f'C-Vl ^ ^jllLayij (jl (jjjjSj j] JAjjjSjVl ^j$io 

• £ yJajA (_LIa1]I (jjajjJt. (jA j _^xVIJ < (_$V Apt-a^ AjjllI 

A_j«.. jJJ A_iOLJI i (j__a (_fl (jc A mVi frjjaiJI JjSj (jl Lil_j 

A— Ac. ^ T.U-i.^ -a La JsLuij Jal jijl Vj AjjLJI aJLjI_}]I V Ajl jl 5(jJ_>^Vl 
^(jJljjll cs Jc- bj-aj ji VIA I jAi\a La e-^Ai <jjSj (ji Lajjy] ^yajSU bc.Laja>.l 

iS^ J k ^ Jfr^ CS^' 0 JA lj] ^j£j^ 

—11 ^V 1 LaAA^I x*u LujLioil ^A V] 

* * 

lyjjjyL Jj Uala lilliA (jli 46j£i]| ajft £jjJaj <j<a ^C._>ll Ail Ja^iLaJlj 

jL) (_^j]l (J. w I I liljj (JLla <. (jUaJill £juil j Jjiali. «1 Ijinox (jl£ Loa l g jl ■* ' 

A_jSj_^oVl o jl-kiV I A a I (_s—2 (jj-1 jlL o_jLiy I AiJ iJliilS Ijl La (_g -W4 

diLa^lc djjjj <Aj_^aj 4*1 fl 4jjjM 4*1 cj* ^American sign language 
1 g T .ljla (_ 5 —3 ill jgJa jl |xLaijlAJI AjjLojVI tL)l£ jaJI A^j lg_A£j o jjjS 

tlaji ^yij ( AJI (M^all Jjj o^jLJI Ailll ^ AiS-'^VI »AiJ ( ) 

jl ojLij'lj JJi^J «v *l: . ^ j l (j t-i l ia ^liuu ^ vlllj £j lAjjjlajj’U jj'-t'lall jyu liiS 

t jjjJI Ail ^ <jjJ^j)/l J Ailli-a LjLLi_>j »jLJI ijLi^l AaJ 

4^1J I ' ■ 1 * J _^l A;ii_^«jfl »jLijl AiJj ‘iiLljl AiJ ' j** 11 ; jl cV ^A (__wuJ j 

.J*>JI sLj ^^ajl Lfejli.'^ Ajjajll Ia^&I_jS Ail •■■ ’.jill SjLij’l 
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(j , *'* *>l l ji jurtbl l ;j^ JJfll j «AJlaj La jl "jjjuoj 1 lgjl£j 

ft c , 

> **» ' il \) i <** '1 aK t**unjl Igjl j « jjc. *y jdI i» 1 ^ i % jj. >-.q..I I 

* ' g,ll j jLioJI AjLuull jftUia J£ jo ^&j]l ^Jc. J 4 jVI J\'^ j.}jij Ikj-blj 
4 —:>J*J ijjj £-«Ui 1*jqqabc- jlj iAjJ ^£> AjSbjoVl ajLi^l Ail jla 

jjjj—SjVl jJfculill ( _ s it IgJjJ3 jU liiiiS tjjAljill ^loi. jo CjLoK lgjj£j 

£^=—ii ji ^^Ic- dibDUil ooa e_pa jo JU, J15 j V ^^JVjIIj 
b<ax j I g j >i»i V eJA Aj*^.jJI JaLojl jl (_ij*j j < Jlalb jojll 

4 —io. jg . l t aii.j aJ j_j£j jl (JjlSjVl jo tljflj ^ j£xj IaJ^I (ji jo |»G. jil 

* < I 

(_$l CjVIjj vlllj_eSjl jj$J jl j^oj IgjL^fij CjbDUli jlj (joJ 4£-jxoajll j 

jj—J CjI— DUJI (ji J—JJ cA—Jjjbll Ajla*ll ^JtC. libucl I jjojj cllljiijo 
ylj 1-S-jJ ‘ALjj tLubjb Jj2i-o * 'u . ujl jjojll j AjC jjueajoll JjVjIIj CjljjijVt 

. Ljjlj (j>i» n Ig i>it' aJsujjo La - W 


jjmj*M jjjldio (jjjj.ai.al ^Looiij aIjoI Joljj LaAic. U .>» ! j |j& ^Jbbjj 
fll C . J—oLu jl JL -ball Jj lm (jlc Lilj <AjjlsIo uUj^j lg ■■■«> (JllLDUll 

^lj—II j—a J-iC- jjj Jj^jllb AjjjSoll CjbDUll (jua*j l j| ‘jlj^?l 

tA j'l lJ ljII A—jLsSII ja £■ jj (JoSill liA jl jiajjaj ji 1 j»jjl-i t jjjall 


til — sl .iLuij ja-a. ,Jia JJj -Ixj Aj jSjJJ (J^ll jljjSjVI >' ^Ull jSJj 

i^J-2J.LJI j' l *’ CL I (jlc. j«» <11 jj*qjij AjSoJ V (Jjjiill OjSbui 

La n i (Jjl bjoj j j i ns'll ibis jl£ (jjiill I^A jl ^•bVlmb jl jjSjVI 

U)lib—ui l&ljj I jjoj A_ub Jabll Ja jjafv jl .ill j i jLajll .>.U 



jjA_3kj t l j» jiLI Ia^uj SJ Aili <L)>J Ia J;UiiSLJ (jc. o J^-*2 I jiaJj 

‘Ja_uj^l tiljltlo. Jfiill tlLajlaie ^Jfil Ulax -j (jl jSillj 

IjJ |*|J'"| 1.";1S 11.LI ^ya l_4>Li*-a ^jJI (Ji-aa_jjil jSLol i, ‘■■■ 1 i A 

1 J LH OJiJLX^ 1 ^ /-.. .■ -V ^ g. L a 1 t . 1 I -i^_5 3) ■ A fl x.l bll &. ^J . l^ ^-ijliA 

A_33j-aj t 3—li-M <a&i a jjlji tojjSlaj ojji^c tlLajb^ 

1_$jljjal J!iU. c> uA*.bU J^A*J ‘ cs^j u^ 0 t> <i-i ja 

* * 

i ) » » 4 ,-t 1 1 i * .■Q->ti Ajj^all JajJ lLil£ ^bb t—lie- _ y . uv> .a H j IjjLa 

£_LJ| _pali« J^C- Aiha^ail tlLajbtll jj-a llifr jl la-Jalj IAjj 

^ <jl ^ It A ja»trill jxLuij t jx IfrL-ijl LaJj (Aja^ill ^ aIuj^aII 

'I ."' l xj UJl jjlc. I^A-alS _y»J\ ^lj ^ij (L^OtLai AjjILlJI ^ImJI 

'J _lc. til JJjyiSJ jjVI jlS-a^b £t-u-ai jj ‘(^jjajVI £jUall til j Ajt&llj 

La jSjil IjIVi ‘Ajjlgj^l Ajj^j tlljAu&i jl < _ S C-_jxl_j-all ijJ-^l (^bJ 

.AjLilll j ix« jifil 


A im I j* (JjUJI JuiLd Iin^fr (JLta (J^Ia {ja L^j^aij lAA (_5 _JA.3 

^“il l 4 il i jIMi C)Uli£]lj S_J<a3l o—A A i ^i\ A. i A n^l i ball AjLjLII ftal A& il 

. *— 1 1 \ ,Ti i tAjjlj tlla.tall jug Lua (jaLnlj l j_ylaall AjLafr Ia_^3_jJ 

AjLsI—uj^/ jjiaj C Ajl t* m--v j tS^iilxa ^LJI tlA=JI jl (_5l*-y f-is^' (jr^] 

^Ullall LV 0 JS (jc- ^ *lj) l K 3 - ^ 

o^xj t 5 U 1 -tlII tjSlj (jit (J^jkil L$\ tixlall 

. Ajlill U^A ,jl£ La (jA _jji.AU (jb 111 ^auU AjsIS A-ojlx>a I . VLitj V 
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i -» j-v't ^ V- 4joij Ljajl Igje. jAj-ioj (_£ JjLuuill oJj9 <jl cjjajj 

^jl ^jSjaj 1 ^ j| 4_a_uill j t^AciC-ill lJwJ l.-kIII e-ljjl 4 Via.,* i_s3l_j-a l ilxual l 

(jLuj 11 _9 4 _jjjuo c_J—it ja* ^— 11 jjA l (j t ^U » >il l j Llajl (iljX‘ 

^ It IgjSlj . • • (j_)=>JI ‘ j k-O lj jjsjill pic. tjjfrll) j^lAJa-Vl 

4 fcl£all JjSa (ji ^ <iLi jjLuuj t4Al£nll ^1 o jLiy 1 1* ^ts*.jS/l 

0 

jAj «43jlioll ji nil (ill (_£ jaJ j Kfi'lC - J^ic- LUJa (^jIwJ 

j3jjj |J ^gJjlall i_l]£ll jl Jaill (jl ‘ - Imaai j S ^.ilxJI (_£ JjLuuill J&JA} V L« 

1 i<^j l .*. < ^ a 'i l l* j ((^^jjoull iiLs»jJaJI jjc cljLa_ j1*-a 1I (j* __psll lift 4j 

L ^'i* l_jt jjU lAilxj* A »~Wl (JjlSjlx. ^Util uila*jJal! (_£j_jlaall liil.l*2uil 

A _llj]| til_13 ^ Loj (_$l jj■■•«'! AAjLuiII 4_iiA31l iajjtill 4ail jijjJ V 

A J 1 al l |_gj <" iljA ^j]l L&.l=k.j S^JfaJI (jl t-Jjuta.1 j « *K I ^lll AjC- I x l^^ l 

tljlri. (3-aJ V 0^jVl (jlc- Ajlj t(_Ji_y^J ( _ 5 lc- (illij SjlflVl 
(j. U ii j Ti Lajj j^gjll AjLjIjII o&liSlI (j<a jya-a (_g jim <a (j*_) 13* (j^lj 
t 4 «.j«ti (• !.•--.j. >.1 1 a3* (Jla (j; 1 $j3 (2jA^.I AajLu lllli ml i* jS3i 

"i-s . j t_jb3J| (j-a frljiil (Jjlilj)J*> 11 ^l_jjl (j* 4j j»/>% V A2& I jJ^l 

j-- ai i_s j-uj «a i l i* y 1 a3* (Jl* l$j& jAi*aJ V (^3ll iilLa**Vlj 

tllUL-aSll (jl Ja_alij tcUll jt fclj$JI jL)3j 3 ■» 4jl ^gjc. c*W<Jall 

M jUl 1 ji<U JiSI JSj 1' (I JJ ■ .<<nll £A (J»l Jjj ^■l_jj'i/l o3$J 4 I ri^ l Vi *1 1 

ki Liji Au tal^Llj 1 ‘hwj j a_uUc. j3Sla j3S*l (jjSjj dua. 

AjaLmJ JiSS/l 4jxa._^all (j-a ^_^al AjilSal J ml >»i il l 13* ^ 13 ■ ViC - ^ ia > 
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A L . ^iVI tliljL^—JL-tfl ^ ft ) Cj—a a > *> ' J cs^ j* 

jj ; (jjl_ill j£aj t Jjjhll AjLcc. tjLkij (__>jjjj 1$j Jla jill -UajL-iVIj 

^yll oLlu'^I jlj jaj l(Jj_jLjll CjUjOubo q, jJa (_y3 AiLi^all Ajt -\ jail Jalajl 

AA>Ljl1I ASjjL ijk cJvtlsk'i/l -£al jjAja. jal Aja^-jall jjJjIjjII A^.j 1I I jA 

f ^ lr. a^^__il|j f ^U*» baa aJImuII CuiliIj 4 ,jl ^iall 4 ll al£ll 

C£Lj\ _all ajA jl — fA^fl jA j — <Jj cAilai-a jjlaj o-laJ jll Aa2LxJI Jjjb 

Sai l ... 5 fr liS j..<» > jjll Jtlaeall f ->jlVnH ja £• jj ^ L$JJJJJ jS-aj Aalii^JI 

jl 'jj -b ajl_ixj J_iil ji i(JjM —a ^jic-l AjLljI jj ililiCLt AjiaJ ^ 

I ■ «£ j*i j_j£VI Ajjl^ jail Nfl£**l AaJ jlj <Aaajl JJ Ajjj i—jlj Lg-llj A j»j jail 

J «v .» ja jj£l jA La Aaj j£l J tJauijVI (JlSjjoSfl ja ^I^Jjl LiJtlaaj A i li a 

Ll ■*•'! jj_j CliL-iiUjl ^L-J&a AjjjIjjII Ajjjil ajA jl 4 alxall Aa. jj a jj j 

A _ J jajll A _Jxakjall (ill jlj ^—It jj*J jl j jia. (jul (Aildiall Ajas. jail 

j ^ I jiuija jl Alb La jLiit Li ULjIj i ^ s it I jjli (Jl jl V (_jjjli 4 La AajLxi 

jl iillJjj ^ a til JuaJ Ijl tdij £ 4^j*J q- L ^i £_a ASjiiall LjjiDLt djJJ4. 

A _jjLI a jLutlj aLjL ^Jt I jilS (Jl jl V {jjjLa 4 t5 t jaija (JjJ.3 £a jjllaJ 

[J b»“» ^ • '** a ,'J 4^ J^l jJJJ AilJ AjLuijll <2lljjl (jlj A jlit aJ ajji-a jl 

(Jjj 11 (^j——1J A_J jajll ja 4 " ll > J-A1I ^ ( -»ixua ja jjA < _gjl Aix > jail aeli£ll 

(JjV J_11 jl -4_ j£jall CjL jSj*^ I ja Jala j-ulj Ajjjij*^ I ^1 4 ^gC. jjJa jail 

jl_3 4 jcSjlIL) jh£t1Ij 4ljjj£j L,.iN I La jjUaj Jl jjajll jl 4AjtjjJajall 

j L»»“i » l Ll J u_i£j jj ja£*j jl l^jLi ja Ajjjllll aC'LiSlI A3Jj .Vi» I ejLlj 
jj jl i J>ajll ja JlalajLl v" l ~i*>j La ^lllj JLla 4 La Ij j£ j jill A j x y jail 
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_J 'l l a Ajunlb 0_)iL jjSIj seliS juSI jjjayiuaJ 

2 i|-.<' l jj_a j_ ija ^ _jl JliliVlj djU^Uil 0 -I 3 J 4jjjSjVI <-—l^A-J jIj jjjliJJ 

2 \>* * j^jUaj Aa. jV ^-Sl J-ib ^yC-j-i-iaj-o JJ-il 1 —s-I h S haI I 

^1*J ^C-jJ AlS I^A A-il^-ill (j^ ^VimJ (j-aj j jjuall £-« 

j iX Jl jUaj IjUui j»A J ‘AjJ* ^ ' ( j J t l » < " Jjb 

Jii JaJaaua dll Ja. ( Jal) ^jil ^_$1 jjS jV I liia-UI jlui* 


lAjjjiiVl Ajxa.j-o3l Jc JusJaj be.jda ja aJI.s]I Ajxa._JI (jb tj* Alii 
j ^uaj j - AjC. jjJoja Jl All .ill Aj*a.jJI Jfc .Laid d J>jll ^aLa^l ji US 

^_» UUj Ikdal J j-lJJ i Jjl jll £-dajll JaJaab _*aJ Jc. I JSb bl 

J_)jb ScliS (jl jA Afijla. Ajjsti U <jS? SAc-iLa. AjaUull oLA (jl du io jAlia 

dll—DUll (j_a j ;*<H Jjjtll AajUi oc.US Jt .LaI*J Ujl bj*J U C(J> 

o*L_sSll qa lia.1 J Ujj <jl .I^SAj JJ^ll (_>aUii J& AjCjill 

J<\ iocUSII j>A UUj i ilva* £jj Jc. UUjC. 1 S(jb*Jl Ji ik C^Ull jA 

ji_J^j lr- Sji__all jA ( J». all liA i_iuia. oc.USjl a^A u_a]jj U (jl _jS^lb 

2, ,SM Cjjbjbjl J> Jj>j Ax JUI Aj^UVI Adull >JJ 5jUSu,I 
jjJ Julij (JJ bii lAA J*x ‘‘t^y^ajA JAl J& AxjUJI j\jj AjjjfljVl 
J«a'i ^<1 Ujl Jjj ?fj jxjSI ^ jUJI L_sifcj jua Ai^ab jy*JJ J^jll JUaiVI 

jouJi j ^ j-UjVi J—Jjisi' j— jj^=> uP) (jjSj uni 
J_Jji] ( ^JIj_j 1I _lc. Ufjba JS Jjiiiu AiC-i l-AlS JJajSJ ^1 i^jucojaII 

>ts ic.l Ajj__^a1 A j<aYl«ttH (JlSjiVI 
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j _ & La JJjuiSJJ Ajjxjll ec-liSJI JJjuiij jl ^i] 4 aUj j^J all’ll 

(jul_j]l jl l_Sjxjj t jjJC.L-a till} (jjjj pJ ‘I <Jjjj <_ 5 ^ 

jj_j AjLuu HM j&llax jx J^i jl Jfl L. ^ f. jxia dllj >jJ$\ jjjoiaj SjIc. 

AiSlc. 0ja.j liljAi jl A*jj .Lsi liil (AjjjSyVl £CLy JjLojII j£Jj . jjjuVI 
^jia. JjSi V A3 <Jj ( jAui/l jjj ISjpixx olijlj La A3 Aj Jjill ^li'iini AjjjLI 
l__A jA ja. ^ jj£j Ajjjsj aOj«J (jjujjjj AuLjljli a jixkJI jl tcillj A*J 

J LJj i j*^ i A lja.fl.1 V LuJij «La (JSixJ AjjLx jj£j La£ (till A ^gJc ASjLu; 

^_3 til _ 13 ^_ Ja jl jl j jlall ^ ^-ojuuJj (Jylxj jli ^»AC (J*3 Igjl iJjSj 

* 

• V jjj ^ a J J-*-3 


(A—-lx-ula AjjISj Aj 1 xx£ jjijll (JlaJI jA LoS AxcjLill AjLa. Jxioiij 
jlj e j'N Mill elsJ jjlj (‘"d mv«> 3 jaxxJI ^glc-l eAj^jxll AjxI jail A ■> Wl Aiiio 


Aiiix jjc. jjUa 1$ -»^"«L V ^gia. oLajll jx '^ '•*•> ■*"' j£lj (LaLaJ AiUax j£j ^sJ 

V Uji ^gjtajjaj (3 ja-iill ^ui2k jAa*j Igjl ^gJc. Aiil jail A a j^l jmSjj l^J lAi^ 

£t_iJajj Jlloll jl jlal jAil Au (LaLaJ ^ *» ■»" Ia^_i LjjjiLsl I «■ IL». ^ -laXxaj 

(A . r- 1 jill <J_i_jx Ivljla JSI Ajuiljall lIuIS I jl j L t 'jc ® / '" ^ ■ ..1 ■ >,y I ^mxll 

jjj lAjli^llA^I jx Ljl jla (Alaiuj I^jjj j5l jjUall jlS jl idiSjaJj l^jl jl 
Aj4j Lo jjUall ^gjj jjAu jl Igjlii jx A^jJal j j^Jaiu ^^jll oj^-«xll_j AjxI jail 

(AjIxIj Aj 2 i.I jx AIIa ^a ^Lkll jl£ jlj to js-jill 

(> l_>®^ j^' 


jx «. j=J jlj frUJillj ^liajl 1-ix‘t jjj i—SJlkll AjUuII A=kj j^tSLi Lajjla 
A *> Wl (" >1 a i a , 5 (jis*J jjSl' liA J (JiaJI Ajiu Ajiljill jl (JjS AjjUill 
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A—a.jJ jc jlajll Iglju*i ‘-na. ja ^jjjLI £jU=i *-->lj A-kjIjill 

jiui 3J Jjh'u j-a La jj J a"l (JjrLii.dall ja jl£ 4jl jAj s ^-'j t <»•■>' (JuLajlt 

.^Ajjie jjC. jjUa (_^i) jaJ 


8JJJ*j ji j£-aj AjjjSjVl J j AAl V’l ^J^LoJI JJC- ja jj£j JS j^lj 

Jal_ La j__luu j-xjJajJ ^gj JjSU Ajl jlal ^^jjl JJJ < ( _ 3 ^Ua , j/l ^gJc. fJipM _JJC- 

1-a jl tael jj Ajal^ll AjLwJI ^j a£} 1*JI ja Jjajll eJjjl ill JjSIjII 

jjI_UI 1 g ' ^jSj AjLjLj AjlaC- jA Ajj ijijl aJV J alllj A_»jjl jail A •»■ j^l Jja_l 

^_]l jjl <_£j_II j—A A.~\.i%S? I jjL jj tAiiljall 3 -> jl ' L^glA l Uta jjjJj 

jSLJoll A—lxij jl£ La jl 4 jjUaJI aLlSj La p ( _ s ai a,.!.imi Aj jSjI La jLjC. 1 
ji&ll jjjui <JJJ V AA_a LajjJ t« j-a .'11 plaJ] ^jj^a AjLaC. jA iLajj AjJ^j 

A__jSljjyt A_jLox]I jM L-.LI jjjjaj tc-UJ (jajl t^LaJ 4tLJj Aia 

jj_<u ( a_1 Ajl ta j-vtull cUJ (^yic. IgaiLi jJI lA^il jill ^lc I g .i. nq' ) AjL'jIaII 

^ A j * J-j jj.^i all jli ^j jaj sIajjC- jjjj Lgjij L>!a lilljlj (Lagjuj 
A__£aaj - l-v ja '-j' ■ 4SLiA JJC- A_l=oJ Cjj 2 jj I jl j iAjj jiVI A.ixja jail 

j ^1 A II ‘il -v II jl—3 tLogjjJ <_fijilaJI AjLiull ^3 jjLLJI j£sj jjja AjlLcLj 

L_gj£)Lc. JJ_i. j]l jA ajajoJI «LaJ J ^ IjjJI jjj jjLaJ V jjJI Ajjl>'»alj 

<J_jUj _1c i am V (^jjjajV I AjL£j]I jl I ja tAjjjiji a£Lc LgjLi 

t jjjjjj V ^jjl JjjIjJI AjLaC j-a a_jjl=JI I JA ^2 JlaJ-a Aj£J j 4 jjL-u jj3 

I a £ Jaj ^ jjjjjj jl j<a ^t■ jil 4 IjSaj 4 jja.1 AjLjLj AoLaC. jc. 

41 j jijl jLlaijjx Lagjl jj^ Li A : ')1S al Ajjjja jl JJ JJ J jjLLaia jLjj£u 
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iconism 4—£LJI J *ajjjSjVI Lagj£)lc. auoL aa^ V 13a jjli 

<—i—Ijiij «j—i.1 i. aLaxi V LaAifr Aja^^al) AauiII i_aijjj \ au^ JiLajj 

(j a A. ..tlS Ajj 5 <„-n.,.ij Lai taAjAfr A^jLua jn-il.ir. ^llil fj jOum Ait 

!] jl—S jSVI t . IImiI aLLuUJ Lalj tdlljl VimVI |j<a Aj^oII Aoljj ^.lc- appall 
(j—a ^aSM AaJI AjjS (JLall j&> l-UjuII (jl£ fljjujj (IaaJj^I ^JmUI AfraJl 
lj < 4——jjAii (_$1 lgu3 jAxj (ji ^jS-aj Lilli j! Aaj jjli t^usr* II jl g ■> II 

• (/V iffjji>} £jU» 



- 455*51) JlliVl OW ^IjM <■&*» ^~r <JUi 

0—« 4_i>»jll ilL_i5Ui1 Lilt 11 n5 j«ajj yZjJajA Jobj t^jLl 
4_JIaI) Cilj_u£«fl (j—a ljL_C jA^-a Qi—i yS-jJayt JoJj CiliQlfr 

OH iltlifitc (> ^CjJaj*]) Jail!) Ol&lfr uilba, j iLfc jua ja 

(j .vK »u—)) Ik^uaj JaSi ojjua 4%-a) iliUjAjSf) <> 4ft>asj» 

fl 4_aJ)jai,VI o* IA Aaii ^V-f t Y-f 

,1—Lpj iiuji laa £,jj JaSj 4 jIj*i«j Jl&ui Jalal (j&Aj ilu*. 

Jl&wiVl * ■'),!*> il j*j j} i JlitlVl JjjIj AaP LLc uloj L* jA ) jft j 
( ja. ..<») ) j ,(l$j A^Laaj JjlJa) tfjiuta jpji Jliii ^ 4jjja 
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J—axJI pjHuu ($jl m yJcl uftl/iai flu <jli ((j«£aJlj 

u^j i(l—gJ iU-lu ji) 2L* ^ 

l_ai 4aLjb AjL»C yA I 4 I 4 (jli jjjjjj .(jj (_jJijUi di lV i Qvrt l 

■« ' A 8 jba. 1 l dibC^UJt <je 5b.Jj (jjSa 9-kAaJI CjLCUI (j"l 


» tt jlail) AjLLuJ) CiL&xU Aa JuIm j c fl il^o 

.(jxuaiiH 


J^LSB (JlLa (jx i “ ll g jl Ml") Jj jl JJj-ciU A U a ll lj 13* (jjj-la. lx 


y 1 *’ il ' j a <1 I A- '"ir . 1 i 1 ^ 'l l _^iaj]l ' »» £>Lui ^giiil ^)Jjl£Lj_jlSj 1 j* _$l AjS»<*>a 1 I 

* 

4 «. jll i-*l ]j j y A__j^ jSjI A__lnay Lo (jl j*. Uiax (jxJ _jj*4Sj1I 

■L_iaa-a (jV Ajjlu _jftj l$jlj <^A j^jll ^1 jj) AjIxC. qa Aja.jxll Ji 

(_1_jl ja. J ^ Ojax (JSA? j£iI (jl (^ja^y .22 ^gjjl (^ill Aajllj 

(j l £ f*H\ (jl (jx (jaajl (jl <» ■ y .22 j tAjlaiwiVI oAA (_gi limbi ^gjll . lnlia .x. 1 1 

la j A_2jj ij jja (Jju) lil Aijj J (Jiud ^1 U-ilia x (jl Jj& <(jba)l -2*xa2 

a 3 all 4 ij^j (jSxJ_jj AjjSjxx o^j £2 t_l_^*i-' C(_gji Ajl ^gic. Ajjjlj LwojI (jSxjj 

4 ' J a J (J.. J " JJJL^SL) (jl a^a dil j j ((La 0J_JJ_3 Ajuxi lyilSj AyjJLuxll 


t 

jlx _jLtxll (jx -lJ_jx j .UrtU > -uS (jC- lg , „ ., <na2 -lie. lg_)l£j 


ja.^1 (_gJI jlaill (_Jia LaA Ja.1 ^g-ll jiadll (jl lAA (P*-« tA -^ l^C-j oJaya 
Ja_^ j_Jl J*y>y jijlSjjlS (_yij _ji=xi!l (jl <iUj (Jl!Lo ((^.Ijill (_>ia*4 jj-o 

(jl ^ »j'L»j t (jjjJajjC- (jjAa. jl J_gjLi iili AJ 1 j j£ > b <jl a_y> JjV J 

I_JJaJjJ jAiiut _J (_£jjjISjjI^ j (gi AiiLioll ji (jjbj Injunl l 

.o-X—iJa. JojI^)_j Aywjl (■ Lu£] Lie- 1 .la. j jjLaiil Ays.jl (jC- < . a ^i S JI ^ ^lilill 
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1 - f. ji jl La 4_jlc-J _^_jil£jjlS]l Aj*jjj i_JjLiVl I-1A >.-l*«a. liA j 

- *>' w l ol 1 j Llailaaj I ■»■ ^ »■ jl jjfLaJ LoS i i «-nll Ajj^jII 


I.r.l».i)\ AajjajS?! Aja.'V^JI Igjc. -llj2l jll A_aLjIj]I 4-iLaxJI IjJjiil ojiua 

« •- * 

i_)_lliJI J jA j} J_)*-a]l (ill jj'yi tl)ljL*J Aj-ajuaj La JJG- _p.l Luxi 

A IS ll jJ OtfJj c(ajjjjJalL lilllS ,jSj (jlj A jmia AjSIjJ] A3j*j> (SC-Vl 

c.^_i Jj jSiall J <o.l1 AJSjjuo jll AjIjjSx < _ s JJ JKinall JjIaj 

tAjulj La jLjaAJxjl jA Ajuiij £e-JI Jc. Jjo-ojII (jl laJj (IjIa j>a (La 

jL_b_AJ*aif Lbl j_uj (j_a jjSI AAuiLuiSfl UlLiuij AjjjSjifl (1 jIO-*- 1I _J*Jj 

(<_£ jikVl JiLull (JlSjil £_iaa Igjlfc Jau jll olC-liJI l^jj cAjjlj o^a jjifl 

(J_jjIj ll_ jj il iA jLjIjII AjjjI jjll Igalc- ^ j3j ^jll AjjJojifl jl jjjLjVI Lg_j1 

AjKLojII IgjljijS-a JJ I j Ll^' Jj lAlj J Js <jf- ^Luoj IaI^j I jjj A-a^iLtll 
LJlui_:j - il (j«a JSI jA La ^JJ 1^ >>iaA. j| Lblj (jS<aj 'if A-laSJ ^gjl (^i_jVI 

. ( f 

^-3 1-^aJ (f AjjLc^JJ JjJ 3 V nl.UtfJ jl OpliSlI 

^_S llA w~'j (1 $a J ojj_Jallj ^Jluy 'if llAj (AjjjSjI (JLjIIl^Lc- JJ Ajlgjll 

( « ( I 

jjjtl -LqjI^. (jjSj <jl tJjjtill ^aJI L_ia joj tn% ‘oji£ cl jVI^ 

.JjIj Ja oj_j*^a ^_2 o^Aail >-Lija J Jig ill .wll (_£I OjIa 


_jl j,. .Aill (jj (LjC-j_jJa_w A_lll Aa^lc. Ajl J& i AA J 

^A etlj-uiuJI ^ ^ILl jjjjJ! J^jza-4 ^Jaljj jVI jl ^*Ja jaII 

-» < 1 c 1 

(^.. 7>' ^Jc- Jll ^tjuJa^j^o JJl jl Ajl jjc. Lo Jjjtil ^LucVI 
a _jiLJI ; j< j >*)l,i.^3_ aJI oj_ a (jl_a < Cjli Jj^U AjuuIIj JLJI ja LcS «^jSl j 
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IJ_a I jjl i_Sj*jj 4 be jjJajA AJIa]I AObJi Alt ^gJk vluiul AjC. Jj-ia ja3I 

bj_jAa >—UmiJ i jal (^b b^Laj ji boLa (jjjfij J (jSbu bw» 

La bj Juaj La jjj 4 (jl£-all ji jjLajll J i_JJib ejjJl La Jj AlALol 
1 j jjft Jr- frjxll jj■* j ^Jl <uLjbll AjlaimVI jA _J.I Jc. be -ySaya ^bb 
[jC-jjJajA 3JIa 1I dDbjbll -LjJ Jill 4£}L*J ^ij (Jl jajj * J»1 J] 
be. j. % j-' aJIaII dj^bjllll Jub l JuS bl (jbjj J f Ji AjjJjVl d^bjblb 

‘ ' II i II ^_3 U jj*j J AjjJjVI dj^bjbll (ji i_s^jxjj lac -USJI jc 

toA jAa a ->^jl .*. (Jxl_jt ^bjl <—kajj JJ jl Jjjbll 3»U£H ? Ac JI ^Vl 

» I 

(jl «bsl_dal Llj _b Jl*j—j (jJaJAjJI Jc. _jda_$*ll (JJaII dj^bjb jj£lj 

A*a _uila dll J_bj^ ^bij J <Jbdll (jc. ^djj Lajl j-oVl J J djbjLVI 

.«.bbS/l (jOJ jjLaJ 


jjl tjUAll Aajlj (Jl<a 4 La *l l ^a Jc. (JIaII ^ya JJI Jb* Jibilj 

(jj "'-yj La Ibb (jl (J dibit J IajI (jlaJ AaJ j jud jya 

j—aVl t(3—4_lJJ—b Jc- Ijbjx ‘bbl Jl J (_5 jl (ji Jc oAA Jj-lSl 

AjjLa* Aajl j J AjSJ (^-djLJI (jx> djl jia (_£a! jV i J*J AaAij Lg-ji p. jaJI 
^ ■ '■— j bjA aJI jj^J J Axjj 4(jj_^a < ■ iLSiSl j 1 3 * At > ;_J-ol eAjAC- i—il^ol 

( C f 

LS ic- \^tjA ^jIa .^1 j wliaojual j l-SjILq o' J^ 2 ' 4< - J ' J -0 

Soke. jjSI uiiS o^ t^Jj Ijjjs uj^? O' 

l iW 4 ** i i ' j<a i^ Li ~ 1 »it **>- 1 ) ^jls Ajl-iil 6 ^ WSLl l ac * 

l " Uc.^u 3 ^0 AiljJI dtl&ll J Ijulb ^jjua j 



Lajl LS C-J^ a^aJI (JjUI (JjiLjiI Jc. (JjjLill (jl j tCLlbjSjl (jjj A/uUll clll£5UJI 
Cjlg-jLall jjjSj ( J 4jjjSjVl dllfDlaJI Ac-ja^a Aj clljlil La (jjja (j& (jl-tj 
Aljlaa Aji>iLo i— il^i. jj&ill Jl Auu Ig.aa'l jll AajIj (jl to. 'Uw M 

A _a.j! t_njui j (jA J II Jl diljjaJI aiA (ja (_)£ Jlajj /Lljjljl 1 g fiaj jjj 

j-J&Si (jl liilj (ja jjSI _jA La (jSJ j ‘ (jAl Jl i * 1 >■% 11 j Ig l«a (J£ (jjj (Julajll 

w _3 ell_laaJj L j_$J- Al (Jjlal Aa.jl Llajl (J ■»-**< aJA ^JaLoll (ja 

• P I 4 

oi & dul^j j.\* s\a jA <jl£ lllui {jl ojjjS CjllxAla 

.UjJC. Jc. aIIj Igja (_JS elAj jSjI lAjjJall aJ$J 

A j'ljAjVl Js^ja-all till JVI ‘“jljloft <J Jl l$an>»j 4a$.a Aanil 4jaJ_j 
JS J i_lgj (jlajil AajIj Ji (jjj jjljaajl Jalljll jjj tj^ll AAILji 

jjj_SLcJl j A I j A j ‘A . ija £3jl Ajjjij^l Lillj (_gjpj.ua c, lli.ilnj aILa. 

i_l_jlaall (jAl_^_ll ( 9_£_yall (J_SLl ^cVl JjLojll AliuU liljjl (Jjj ‘(J,»aj*lJ 

(jl J-Jial Lua_jl J_: Jll Jala (jailj ‘(jla.jll Jala (_)iul (AjjJaLoll i—laljall 

:AiAljll AllaJI (J Jjllall ^ijajxJI (jAjll Jl La _yA IjA J ‘Lea laJl_jJa 

Aj _ulill elililal:_ uiVI (jl _jA ^^aJjjal (jla cdlil - C3j' J La I * j *< (jl (JLola.1 

£.—oo. (jjil_uil ^g _A >1 Jaj Lajj ‘ *' jll Jailjjllj Jxjll AilaC- Aa-ni 

* f t 

j «ViJ I •* 1 Aj-ala. Aailc. A■%.jii ^^A aiA (jl j iLt jua_j-a aJI^II tljiiljjLi]! 

AjjjlJVI dll£il*JI (jla Jj (j-aj ( AjjjI jj Ijjl ‘AjjjLI AjLjIj CjLL&IuiI Jbjuij 

Lsc. jjJajA aIUI (Jlila^lxll (jSJj t Lie. jjJaj-a All ill A.i».>_Jl Ajjj^jJa AIjLjJI 
X —V" (J i*II Lai ‘Ajj_jSjVI A^» -^_jj'll jLollj Aj_^_j_^jJa ‘■ -jl AIjLuJI 

. 'jaljjj'y I ,Jc. AjC- jjJa_j^JI AiiVI jl *^ll_Jijail AjJljjll AjjLajc.')/1 oiA 
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IjUAa. Lojbdl ^iJal , ,£i 4 K.*aII oAA ^ii<i dlaj ji I jLol iAxjj 

t—iVI =^»Jl ^3 4 A..,.lj <*jLuj ^A 4Jtlll j ^ ■ ■'-■" dlLnl^kHkiiV 

JI-l-J j "A_ijLl" <*Kj dljjj" A^IS JIaj] ^ 4^1 Ja >Vl 

4_II.ill djl__)juij^a]l j CjljjiLjVl (jj (V Jjb 4 i>Ki JaJjjflj 

c.1 j uitj 4i L^jla^jtl oj±aj» 4_<uji3 ^A (Jj iCjU\ A^a_« <."unjl Lic._jjJaj^o 

jj-aSfl oAA (Jl<U (^jsj V { ^x4jiaj «<L^l<a ji oAjxj ji 4 jlffim* J 4jjJaLa 

A__Jjj ijgjia (jt 4ajlj o^>4 IjjJalja3l IfrELajj Lajlj t1j'^> t>® LpL* 

* 

»4 4 JIj -y f' 'K jj .iljJJ ^j]| lilii (Jo* 4 \ ■ ..-'< ^ J 4jSI Jjl tliljl Vu ini 
* . 

l-i\ jj ^ jLl—j-oj ^jjJl ‘"'“'J 4 _uAaII CjI jlaxll (jli ^ it <ill lAA (j>a j 

IA A (^—3 4__jjA j Jai (Ja^I jpll i*‘iK^ff. J Lo£ t44A._jLiJI (JjbAaljjll 

(JLoul ^gJI ^jAAH (Jjluull (JI jji.1 (_£ jauj t(JLa-all 





V 


1m' jit Or** JJ.» 

<4? j* JJ 1 * 5 jV U j J 6 * 


«.;>) li> jji* ij jijl 


^bU^ljIfUJjU 



CiLLudl jjj AjjkLll 4 jjj1 jSSI CA&btJI j_yu3J ^ hjhV i ^uij :T —T J£*i 
tliVL ,>jJ IJ* 4luluj jflajj ,LjCjAAJj^ 4jjflj 4jjjLVl AjUkjAll 







A _JjLVI 4 jjlliVI (jisljjj JjUjII (jirtM Til tilijljtJI jS^all Cil j 

f- ■* AulLu^t 4.\<ii1«ii1I sJA tf-LuiVl cltt A UTumfl 

4 Ifi »,' "u 3 jja fUwVb iuajj , jil 1 4JjLl Aji 

4 __a,jl ^ j ->i ij t/ lij',.i.ll A*al> dAj^$jajl£ 

(j_a 4 c. ja-v a! oLojVI jjjouij AaCJjJI A nai l JLm (jjj , JiLull 

^aIc. <**tl aC. Jxt| (j^sLa Ajm (jLjSJ 

(j) :Ajc Jjii (ji (ji«j JjSiii (o-) J\ ^i (jli liSAj 

qj <"■ i4__iIa j Sjjtua JS tji ijSLuflj i A In aI Jlfrl ^ijLVl AjIaB 

V A—jjjLi 4 I«A.J. A-Jolc t$i ^tU} (jlj iA-ynii AaljLii 

A <ji •cSJ*' Aj*i.Anfite ASjUiw 9jjj*ilL j»jl3«y 

^u*i! ^£1 (jaJj iAjjjfiji A4Jta»,j4 ^jlluu be AJl-lll 

AjjjAjI ul^lc djjlj ^jic LuijI (_Aja£H j»jL (JJj Ajl ^ifr 

uVlaJ AJjSjI sjLucLi JIjII AjUI yJJ jlaJI ( jj»xj :Vji iJsVI 
CiVLa> ojSj (ji u»j :Culj ‘(AuljLVl » jj ill dilfilt) t5j^i a£Lui 

(jl_SUll (j_3 f !_$__** AjSLuaj dil j .11 4 J-a Alajljla £j3,jll 

,1 l^xiuu JjUall AjjjLi j^Sj <ji jjJJ Aa.Laj sJAj i(jL»jll ji 
AaiiUl JsulJjll dil&£> Jjjb ? jL :dllj ‘(AJjLVl SjcIaSI dil&e) 
4 aUiaH . 1 > • ..t i ji‘^ | jaul Axjjfljl dilSl^c lA jlxx&U 

JJj _11 La . 1c. _ ill (J_jjU3l (J ‘i/u )j£Aj . ..{tiljjxxui Jja, 

IAIA—^I ‘ 8 ’ 1 J‘ V iAjjlill AjjjSjVI d£LjUU tilijUxxll iul_^11 jaxS^aJ) 

1..ajV alt a ji) t(jjjj—a.'*il (jjjjliVl £y* Ajj^a (jicl Ajjfiji 

jA *^>Ajat (^3 lift (j^ toaill ,^3 U^aii L»Sj ,(JS (j4 (jjija^ 
.4jajjxiaJl AjUIuiVI lA jaaUJ (^1 Ao*Aja11 
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A V _jJI AjajJtall C.lljlaa 11 oj& jjj jjlill La 4 jjl 

^ jj jjj j 4 jc. J) ‘ "-* 3 -JI aJI. 211 djljail j Colo ijSjVI (jaLuil JLud ^oll j lg jle- 
(j L.'i/'ti 1. >» i l l__jA ? jja_^ll (jaLJ [_K ^oll AoSjxall C iljla,» II 


Col_ DU1I ja Ailja A-jc. aJUI djI^Jajall jl Laloa jl i Aalj ^^oal jail 

4 11 All Col j o jail jjj Coli^lc. ja Ailja jj-ojjl jli dJJj£ ttliljjSjVl jJJ 

AaxjL^a 3 jL-\ ojift jl ^3 1 "■ "H jfUj t(jLallj LCaji Colo jsuVl j) loc. j*Laja 

Liil j"i Aailt J_)Oka f’w.jl Ail >>iall a£Hjl 1I (jl _jA 


4j>jH Ajjfcll 

EJ 1 -^ j -I-"' *< joov. (JS-uijJ (_g jajll JLuljoll (jl AjljLuJI ajSall 

j_ao la L 5 J& \\>n± jSJj tjJlxJI ^ joLl Ac. jolaa SjLwiI jl lojjuai 

jj C- -».V< (jo__ 3 L Aj » » La jA lift jl (_£o jJjjaJj Aol.WIxl A^n-ij 

1_gj <a__JaLo Col.la.lj lojjSol AJaiijallJ 4 ^.Kll j| 4 loE-jpjaja (JUI -laLj jVI 

t"ilj ^_ 3 Ajjlaa »lgjqil; lojjSjl L.mj^' 1 j £^jj| j ^Ajjlaa jlaj ^ jLaa 

*t$-*all jL. ^^"'.■'1 AajlSaJ 4 /-Kll jj£j LaoS I ag ni -laLjjVlj 1 (^gjJaLall 

j i l -a"' 1 V A—LLqJ La j 4 «K jjj Jajl jj]l jli o jlajll o jA j 4 jA j]l 

4 lojl jl * j*i■ ■> jj.lji ~£3 ^3 jljJ^ .lie. La) jiil Jajl^)JI jj (jC> ojjj» ^~»I L 

4 -aK CL)j_toa £■ Laxu jjj Jojljjll dll jL)J Ijli 4 _JjJj jl ^jlslwU (JloaS 

^3 4oxa. ja oj3 ^Ja Jjill Aolall 4 . t Aj\ji«n jj3 ^LxJall ilLolj '^LaJa” 

* 

( _) il -> jl jjiija Ajl 4 jl^OkJI 4 JL 04 . jc La I *1 jij jl jj~\ 11 v_^iaj jl iAolaxll oj& 
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JC. j_^l (j^yAiaaa pi» U ^^Jc. 4jjlfLal (jC. jjJaja 

(JJa _II jljjl _j (ji l_Ja _jI *'*' (jSaJj ((jjAjjwall 411 a ^^Jc- <Jlj 

(ja jA3 £a IaAaj LLiaI tAgJ IgalAViml (_$^>ajj (^C-jaiijall 

a (i]U&" (Jja jja 4jill=ijll dllaKJI piA-k'lj.iil JliaS (Jatiil j i(_£ ja^JI j£ jia■ nil 
‘*lj £jj_a" <Jja p^l&S/l ftLaml ,jJ 2 k ji c’aT t lAalll >' ll ->J» «-i jl 

oAA _Aa A _JA_)3 CAELum_J Aj i"lall Lg-LLujl (JjJaiJ 4jw A_jall oAA AalmJj 

CS^ ( j agmSuU j l tillj jjJI La ji (j£lal jl (_^li jl (JllLujlja jl <-llie. jjJajji jl 

4plt^»i JLiil jl c-LojjjLS IaajAaj] Iiaj ^.a 


A -al£ ^.'la a pg jj La I I/TS m (ji ^ic 4]Ia1I c1iI_}ju jail Aa? J <_ tjjLlj 

c e 

j_aL ui j\ o >., j ,Y> <Laa. Ig aAVlmJ (jl &__)jASaJ (jl£ I jl La (jLu _jA cOj.Ia 

a^Lt (_ja Ic._Ja Laa LbjL-iC-L lg jtL'i SAiAaJI 4 aKII |j|j i jJjLa 

' jl (_>a4]B ioIjaj jjA AAax (jljjjJ li9j *''»;■ "> jl 4jjAAil AJjIS _jjc. 4laAa 

ojA_ill jjSlj tlgiLna j jC. (jLuj 1-AjAmn LalAAJjul Ig-al AaJLujI £3jlj (jl 

0 

A ji> La £- £a 4*ij\ i'n djliLuti ^3 Iajaa^i VIaaTlt.il 4a]fb (Jlaa'iml ^Ic. 

0 

fj —It ojAill 4_uiiJj t lg.ag.3 (jit LuLa LLJa 3jj_^Jail (Jjaj V (^_j<D^ pg4ll 
4.iiiA.ll ^ tiljAjj t^jj^a-all 4 a. jjll (Jjjaj AjAa (jUiui ^1 (JLaaiail (Jjjaj 
g..—Till ojjjSJI ClliUtall (j 13 liljTwaall ^3_^*jall 4 a.jaII t^ila.^a ( jc cLiaaII (jl 
t^itall AjAaj v_jl^aaJ Alia <_1 jlaul jA Lejl lgj3 IgTilj 4al^JI (Jlaalla.il jj^aJ 
(_ 3 _io lgjlA__j SjIjc. jl (jfi — Jas 3 1 j& La (^yaxui i—S_^C j lT)Aa I jlj 

lAllI-ILlc. jl A _Sjlaia i'll am .3 (j—C- 4 k ml^11 CjliLaail (ja 4laului ^3 lg3Ab 
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_i n -all - fl* AjL Ii-'I bc-l-li. JLoIL J3 Ajli — ALLu-a AjfrLaaaJ 

(j-a AjjLu-a ■ -*4 ,r - jjaj (j& tillj I jSS% ^gjl <—ajuaiffu (joa. (jSJj (LaLaj 

IajjJ jl A_aK 1I jLiij ISa. I jag il ^1 ^gjl Tli.il (ji Lil (jji < jiJ ( _ S JJ (jLuj 

' -"ga jj|__S ^jx-all ~g -"g* (jl I^A ^'iir <n t jL-al oljjjj-dJ 1 ajiA (jljwill ^3 

(J_Ij ^ylc. ojisll (jli lj£Aj t JJC. (jjul ^C.jjJajA (JjIaS IgJ La£9 jl LujiLI 

i j j o^__Laa A j. >-.1 A. JLoj _jil ^jjl ol^jl (ja A.i»A_j<a]l Cjj/l-ill 

ylg'nn-v^^al (JjiLmiSM IaA (JELoj (Ja tjjSJj 


.j a! (JjLa-o _)iJ jjJI La Aala cllUajI jj (JSj (jaiill eLalc. ^^jcluUj 

(J a< J_jLo-a j -yl (jLlui ^Jl (jLami ~1»"<1I Jaaj Jai (jjAuiJ La£ ("AjlloII 

a j_A (jj_ j L lA. La IjjuSj t"^l*jil ^^3 jAa-a 1^® C ' jl 

(JA^JJ ^j_^.jJI Ja1a_ 1I folall JhaLuij?l <> Iiiu JiSSfl JLL&I 

(jLlju Jl (jbjj (ja jl Ajia Jj Ajia (j-a al*j]| (Jjaj (jl ‘Aj jll )Ua .)l jail 


t -U* II | t"'-."l AajarJI J oAAj * AA*JajC A^-joaS 1 j Lajl 

1 ij (_JS (jlilij t^ji.1 1c. .*ilg;‘.a11 a^.1 lajiji Jalluil jjc. (jLuj/1 ^ it» jl 

A_3_j*-a el jl Uajlj (JajIII (ja j-iS Aja^jl Ijlaj • (J ftima (jjae (J^-uoj 

el Jaa c 4 ilr- A 4~v m‘» A Li j e_)all -1»*~'j (Jail Aalall Aj__)A jaJI Cjl all 

it <-. ^jii j^a (j_jjaaj el jSjxuI Lajla ^Liall it (lga3 <_JJt_>a jjc. jl <—jj&_)x 
1_L,U laA La Ijjljj 'A'lia'i..’'a <£j-al ^^Jc- AtnWij A^LaVI (j-« Aj.W<a 

i'll ^ju-al l _A ~1«* (_j_j3jj tA \<> A «\\ Aaxall dilfc jl> <_J£ (jjj (j-a jlaia-jU 

i' J - 0..1 a i jc. i a■*^‘i n >' *i-vI I .-'l g y^ll allelj La Ljajl ^iJajC- (J^ Ai A le"v% ell 
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- 4*oJ*jjjia 1I 1 *g{j-o ASjlLoll Ac. jo-^. . ol l a£j 4 *L» 

t 

At.., a ill ^jLaj]| (_ya_) C. Lo IjJlsSj t ig * a {jia jl*^ Lo l g \jJ {j-° {jl {JAAU 

tAjIajIjill CjlSiUJI -liAajl 4-ojivUI JC-IjSlI jalxJ (_ya j-\ i oi l (jl£j A jl^ xll 0-lgJ 
Ay* ■>> Aojll <illjA tr.unjlft tAjjjSjl AajLc- ^ylc. (jowljo I jft (jj AAJik {j&lj 
Igjl jjLnl jjJ-ojJI ^3 (Jjiall _j& jl {j_j£j tilljlj il g o l» .. l JJjl*-«lb 

.i_jjAilt {jjjjia (_jC- Aaljjuia ejln Jim! 


i*'le- jjll j J■* ' Lojj £ 1 \l {jo ^^lc. aJUI t—:UKJI jAaij 
jjjajLU 1 g ■ » IgJaJjJ ^jjJI tillj (Juo {jo {jj*»lSi^>3 JuLoJ l g vp ebjol {jo aIoIS 


Lojl ; ^ ^ r ~- j.^ij -q l l ^*1 ■ j t ai^ Jfi. A_]l aII CljLolSlI {j£ilj t ^ AAAX. ill Agioll 

L) ^'"JJ t t ^ALa«!ll) A noil (JjLuVI blit (J&juU t^ll t. ") l^»a sl l £• I jjl JAib 
{jo A«liA ^ ^|jjl £a IgjJaje >V- lg ■■■«*' Ao^btll ^bil ^yle Cjbl jAaJI i— ujJj 
Cj[c- Jjja^ Aia £-4 jl 4jull djUl jl j1 4 ax la ?) 


a jiit-la jjc- ■‘‘'b.^i iViK {jl j AjjLo t^i\4*■<-* ^ lg.AU Ioj 3 tiljluu ( _ 5 ull 

Aau_b <9 jjl (J-jLalb Aajj t^jjlaJI CjI j t'lbj.jill ^Aoa. <J!i<a) {jb*ll £ 

SjLi>U lg-oJo.nJ (j£oJ joaill jjgJa Aic. tJlu3jall eJjS I gsU-i" ) ^ull Aj U'lm Vl 


ll)V jholl aj& ‘ «J - '. jjlj tlg")l‘m i" loVlil Lo I j] AjuijijLoll jjjiall (JS c _ 5 -ll 

ijA j»C._)ll (^^Ic-) Aj jaj JaAjla (JjjLujI jjlc- jaJJ V <—lie- j o > « ^ Lgjll jbSLoll 

{jol_uil (j le bulj t ^Aj_^o jll bjjuU-o l gale- {jfbj {jl jlA. (ja (J&aj Lul 

,Jj1j II lLi a^ {jo aSjaxoaII lg"ni»^^ol {jobolS JjSj ^jit ^jjjijSfl (Jiljull 

Jjjiu ^gjll djVbk^oil AjjA j^. AaajS Agloll f tg »uj jt jS-oJj t^yC.jjJaj-all 
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j—& (joolj A3^l*ll l" il loc.^3 IjjLajfc laSi Joxd A jSI j i“<l *KI I 1 ^ ill 

T~ .J Alkali 

iil__ld (Jlo4 l^Ltall ^gJSxIl Aajail (_Jjaa ^lf~- 4 nil ^LlLuII IdA j 

J- o£ l jjl-jul dajj clua. JtlDld (j;U (jx dLall (JfLill (_5j c^juJl jlnAl 

(=>l*all AaLaC. dC-Laa (ji (jSau lift (jl dl S<Jallall (jjJ _jaVlJ LoAdal 1^ il Jig 
£jU=JI (^Jc. <j-a jaiall (j! idlld iljl jj^al (jouJadJ dll djdjill jjj^'l 

frl —jjS Vl (j—4 Vdo AlalSoa A.a g 4 La^-u <J£ ^jLaC.Lj ^U'lll ^,'ujjl ^jSjVI 
JaUjjVl IdA j 4 i‘i^ll (_JjLaJ Aajl (jaLuil lc. Igj AjjoLoll AdlaojuiYl (Jjjaoo 
i(j.. ,4jUri 1^4i ^ — Aoiall ^jc- iAojjI jioll Aoooll <■" n~v ildixj _jj£I 

i _gJJ <Jjao d3j ^gC- jjJsjaII (Jaldll (JjiIuiI 1 U\ njl (Jljj V tilld ^_4 Aj£lj 

J—odalt <_djd_all (_jIomi JSaA ^Jaa laA j 4^jisaVI Jjjljll djda Aaia 

ojlal— 04 !! j^alaxJI ddaa <jl (j^ajaLail 4i.u Lax ijjoLui (JfoogJ AjjSal Aal£j 

jjl l . 4 ^ tl j .. ,f\*\ o*Ij 1 (Jgjuid -lal-4J__Ji*VVj IdA <_jualj i_^aVlj daljll ^jao 

( _ g jj _ SjVl £jl _ kll iwiLiuSI {jjLuilui ^^jjuioll tilid ^^3 LaaJ £-1 jiS?l A_^Jlc. 

Cdlalad uiVl j <-ajd all 1 “ 1 '$044j Aaaoil (jjSa l^Vifc lilldl ode. Ill I (Jiao dll 

j gjtaj (jaa UaLaa ^uojj djC- 1 j J Adlaa-a ^C-dll J 4 I jC-j 4-4 j^>UI AoC-joll 

• <j4-* l>» 

A_al£ll _J tljl_iDl*JI jUi_J ^ula jaj ^ic. ^jlaloa ^ A4 Jj 

^_SI Vjl .odada dlililajui ^gJl A 4 KII ^Idaiuil (Jjaoo Loaojlio doc. lgocaj4j 

4£jli a A__2^1c. _)3 jjj ^jl do V jiJa J 4 II Joldll ^_ylc- A^jlS AA^lci t* v*"i 
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(JlfLa) 4* JlAJi 4j0l*JI '“ '• JaSjl La 131 j 4 IgC yJa j-a j 4, aKI I (jlJ Lil£-aj LiLa j 

tl)j ■ C. 1 - (Jla. £&} -lie ^Lula ^gic (Ji /v\j -l*-l ^1 jUll (jl <ill3 

o3 ft a J a ji la£ t(pliiajl) LLaC 3Jajl jll (jLuai fl) i-S jj=3 t^'yUJa" 4-<JS 

£^-^*11 SjLiyi JtoJ ^1 jLlhll Jc. A-ailill <-Kll 

jl jl { < Lalxj 4 \Cl jjJa_j<a]l 4jjVl jl tljl^juijxll Ic 13ft t _3 ^ • 1ft _^>l -Isilwj 

l__gjli aj J^1C jfc-a jjli^l! 4=Jil j 4=j£j 4^_il_j t_ isllai l 

jjfk-a_ II jS3j j tjjLiiJI I3 a jLLl 4 JI. 1 II l$3 jl (jljSa ^ Ijij sj-^j 

4ajL. J 31 ‘Ajj3j ^jjiVI (J ■»•’>■'' Ajal_^i 4 jI£a. (_ji "v- n.lll (<__ij3lr ^ L-<a (^311 

_ II Ujliial 1 "■■■' Ift^jjJ 1 ' '.Va 9 "i_u3" 4 _aKJ 4 ^al 4 jC _jj= 3 ^o 1 I <JV -ill 

IjSft j 4Ajj-a_^ll 4j»>^all i, r ., U9j (jl j aAA^ i_jL3j (^Jl <iajljll 

J ^ £Sljj 4 AS jlkLa (_^l (jc. 4 Kiu a 4jii Aj^a^ll 4 J» . •> _^all (^5=1 

o^pl_ j jjj__Sj jl (j__SxJ (^n,, jjJa^aj La 4-aK (jjj 4_pLall 4Jajl^)ll 

jl aSjvLoII ^gJI 4_uaillj Jl tvJI jft La£La 4JL '■v'\,..^ (jjSj jI£j (Jj t>3 j j> rvI I 

J_llj (JjiI _uil (^lc A-ailall 4jbjl^)ll (jl 13ft (^j-uc-a 4 dll£ jl j£ll j jjall Jj34j 

. l-la. 4 j\n 1 >1 4i)lc (*_a t Li-JI j xliaj (jl (^C-jjJaj-a 

dll_alSJI (j_a JJC iaJj ^jic UJjIaj (jIjJS. IjjjJ jl (^i=«. Ujl :l3jlj 

a3_ft (j_x vl_£ (jla l_jla3ll (jj >*'■ y*\ A ehA y< cjjfLa-a jl 4st'% a 4 ax lo lj 

Iftjft^ak (_^a l^jl iil!3 I -Lul j^JI (jJc. Uj» i>) ,jj£j*4 Jajljjll 

4 jli 4 1JUO 34 La ^ jljp jl Jajl j_jll o3ft - 1 = 4.1 1 ali’il j 4 * i.W 131 j 4 4153> 11 a 

J J) *>1 <3jJ _so (J La <J_>^.VI Jajlj^>3l (jc- Xlla Vj I—il !:%■■) (jl ^Sk-jSfl (jit 
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• t —iL— dSU Aitiul b J (4^1a1I *■ *>■>»*» <LiLoC» jjc- i Q i-. 

C 5— 9 ^51 ^ l$jJ <<_5 CjLJS lliaji JLu CjLJSII ji C-j^*j jj 

U 1 C .5 ‘4*111 ^^3 (_J^)iVt ‘ t i <iKl i ^ i «, 7> UUj o^jyojo 4_)J^>3 tillable 

( 5 —-^ ^ jl —j S*-j!o jAaII jl (JaC 4aijU 

pi—iJI lj__A j»J—gjl j i. W Ijj 1 -iA ^.^"n 33 j l“i 1 JC ^ylc- 4 

a .r )l 3-11 t—]\ aIS ^I^jluI Ljb=J l> ' ^ j LLc) 1 ■* ,i ^i i j)' ^^^j] | 

£- 1 » 1 ^jll AjAlj A aK <jl£ >. cV~'-n. ^ >i-W *i» * ^gjc- 

• j-iLill ^ ..a t . a j ^jIui" 4-&1S _jl i"Aj^) 1 £ _jl iAjol^a' ^ *i»xu c.l£jjl j AJaaJI 

^ ‘ JjVl jjS j*u^ (_jjll ^1111 ^jjliJI j 

‘ril ■ 4C > <j—* ^C-J—II tvliUKI] ( jC.j*Sajx]\ (JjjJI 4^jU]l Jajlj_)ll 

4—lajl_^]| e.\ A 4 jjI£ - oJ jV Jillj J4_jjLajl <-" >15 v >4 ^\1 ^4 A^^uiuJ! CjIs^IaJI 

0 

Lj-O £• ji!l l3A 4jl J tdjLeiSJI .jjj 4 .*i_«IM 1 Jaji j_^ll ^3 I 4 U. jQ-> ^ 

is-1) JSVI ji) ^>vi CjUKil Jlj aUiVl J] 4 ^^>11 4^jJI 

j LU ) CjIc. jjJa jaI! a liojV 4_« j^lll 4_a_jLt«a]| 4-alSll _J°'”' 4 jJV- 5 (_Jjl.ll 

(jj—J t_$A —jialll j u L l d ll l tj-alS 4 jjl^. j-aJI ^ I j3jl ^jl ^Sillj JAia. j (l^JI 

tlllt ySajA ibjlalSlI -"'1 lilljj! 

lUnrtit jl jLLajl ^^-t’luL) UiSJj ( in flll 1 “ il jK ^j| 1 - il <K1 I 

.(_jaS*JI £A._ > >a]I -Ll^W 

J *v ) ^Ac* _J 4 *aj djUKll (ji l " 0 ^'‘sil jjjj 4 j« 43 ^)ijiJI_j 

f t £ 

lj)\j jauG AJjj^a ^^ic-i iJLtla^lc- <Lajh u (JS»*‘V— ^ jsS CjLJS ^fljuij 
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A if.j. ^Jjl ^ j i f jC. JJ-ill-J A i <*i l *> ilAiAc. 

_ 3 (jjSi (jV Aa>^ vliLJSlI (ji ujiutll jA LiuS I^A ,j£lj ‘ W^- 1 lst 

£c__*Jal j L_$J ^ J^j ^'jWt J 1> (5Vj- 

^_a 4_x-jj-a Ajc^-bj^ll AlV-ill <^b Wjj 5 u) : Ji^' C£*i 

_ uJVl J CjlilS-o'yi t>* £-=*-J-^' J o 'w oj «CiUSB (j^r <— AiDUJl 

(il]i_Sj ( >u-. n *i_j&i) 4 s.« :& ^ vijiiJ_jjli (jic. ^u*j ‘AjsJj^i 
A > j■*.' jjfr Ail <j& AbaJLaH o jjt^all Jjls IjfiAj t^jJU-ajVl frbul) A-al 1% S»<iV 
jftUio Ia jj*J 4^11 j ((_pa*J (jC- U > > l » J A U- ,. „ ^LiUlS (j* Aslj^o i—ibljiali 

j-J_£ c_iL_kJl j a! ^_a ^ Uij 4j^all CjliuljSl] AaSUJI ^»Uaij v il 

( < 

AaLa iill (_$jj—11 —1) frjaillj liutajl ^jic- (3^ J UJ- cs-^ t-P-b 

t f w. 11 lj_jfc 4 3 j *il_i4 'j *'"'' (jl jj AiivbJl oik ^jc- A > ■"iJ 3*-ll 

n aJ 1_a jSf 5—Skiij ^ Lajl jll £?-J-alb AjjaLJ! fi*jll Ai£>ia j] 

La$C.j5j JbuaJ jA ij-iil uK ji (A-alS Jib) _>aj <1)2 £ j' 

oi_Aj i<JJ —il JJAJJ _>ji' U£ ^ A5DLJ1 iii** 4jb jA Jj dljLi^ll 
t 3_i=kj ~ i j -A H jA liAj “ l$j] fJ iALuja Ai^aia P*J A K * * » 

e-a_>—*jj ^unlearning J^h^I' j' ^ 1*^51 j=^> CP cs^' a&jZl* 

4_Lj 1 Jioll vlA—SUll A ;1UVJ Alb jA jjJL-Vl c> f^ 1 J 

synaptic level Jju-ojall ^JIuuxi ^ aljjjl «.U*iVl AS^^i^iUlj 

/j j J Aj^j aLall A£_jl*bJl tllla^bJl ^ (jA^J 
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I—Llj 1 -a£ aAft JlaJj no a£j!iLs (jc- Aj^jjj jl i]|j 

J ^—a V AJ 3 X 3 Ai^le <_J1 llj) Ajj aJIaI! Aajl^ 3 <JI 0 ..l ■-! 

jj -°J U^J CjliU A*JCi AjCj-^ajxll JjVa]! dlQajI Jj}\ a Aft Jla jjjSj 

1 ^ bj] 4 <—i^ISxIaII a34AX AjSIjII ^jJa^-al <]ij e\jj j jSj lift lft_j t 4ilja -» 
b> (j^J J^^JaII j ja j]l (jjj <£jjAaJI dil£)l*JI iiu 33x3]! J»-» 
jl l$j! jLiicli oUajIJill oift ^ Jxbbll Ijjlfr (jj*ls Ja. I g^LtSj jl 
ft <ji Ja— llj jj . \—> j < Lux— _yS^i\ tljliOlxll AjAabl ^cjjliLa jXI 

3"°^ 33 SJ La Ulc. (Jj 1 AJ 33 A^3iixx kljlSxle l ^iu ^ 
a— lb ^— 1 c. Jd! t^usil J itaJjj < JUJ 1 £j|j J tiUj ^ u 

— 3 ^—*-° cJj JaLIx Je l^xlA-\.i>J 33^ Lx bile. aJjIxx 4 «»^ 3^ 
‘—S^b—i.VI aJjA —b A „„ . u . > 3-all e_kj 1 —la _jll tlilj CjLxKJI 3 I lx£ t Aa .1 j 
ts— 3 ^ ‘lUJI J CKWJ £* l fr .b nx -> jjbuj (ji Jj £ ji (AjLxSjII) 

—11 jjljjll jji LaS tCajb Ift jl jSj 33=kJ Ajbla illljLsC ji Xaa. jl jxVl 

jlSjj lAjlill 3 >>sV'x 3 jlu-a Ale 33 &JJ 4j«_o C-)l aISJ i~" iUjl Jj Je JiJij 
ji ojL*Jj/l Je JaaII ^l*jll AijJa jLb jl jAaiall jx JjjSj 

■ indexicai learning ^ 3 ^ 3 x 1 ! 

t 1 1 1 

tjl*i —4 oJA*-Q—4 1—giuei j (jjftl Jl ^ftl Ja l!la.lj ji jSjlli jjAa. j 

‘-jl—JajljjJl ^ 11 Ajla^ixll ^jllajl^ill 3-0 ^l j- -v "'^ 1 1 4 \ J'Q s, 1 1 / 'l l ^ 

Jll 1—!jLalill (jx AJ.3X JW 4 (jA aAxloil Jj u Jlix J oAaJ ^ 

oA_ft (Je i_s 3 °*lj 1 A laj ■ ni 33x3 ^>1 aA>"i> jl ,Je 331! '.xilll 1- 1^ 3.V> ■.“ i» >^*i... l 

U-^-Jl^l ^^3x33 3 IjAj 4^31x33 — ^ULjjjui Ja (JS 4 ^ 0 . 1 3oil 
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w _It AjJjaII iliLalol J iLiajja AjVj A *.<Aaj A*UI oJjaj jSjA J tjVI 

« 

~(jj •■’jl j jLajJi La^ajjil — lg ) < (jLill l —kmS j i(_£jj l J^ml l oJ J (j-a A*J jl 


,j t lj a. jjAjao J* ^ ‘ Jj-“J® (f J ®(jC- 

<JjaVl ^Ijjbu jSaj (_$Aa J JJ <jLiu <^&}\" JJ Jj*-ajll 

( 

Cjl_kd jJ A _<UJ < (_£j—illl Aji JlweWvU lg-A$i J (jjjJaJl Jc- (jl 

t-aMi^j ((_$J«ia ^gjji JA.I ^jt j3 £ ji (j-o) J=kl (_£ jiU<LO l£J^' 

(Ji«sa_ill) J_JO 1_«Jfi U- Jajsu <—fij —ujj < I Jjiai Jj£l Aj3L-bJ tjljJS (jC- 

J ^ I t ■> jjlISII LJ ^c.■ iajJj 1 iijSj AjIj jj<\ j Ja*JI lAA (jl Au ^£jl Jl 
I (j i ^ > J& a jjj£JI AI jg ■ all (jUu Lit A-iflla. JaJ La Liilt ^Jl J^- 0 ^ I 
JJ.- cm 3 Jjill oAA liAJJJ Ia£aJ 4(_5 j-oJl JL-aiVI JL?-a JJ cJLiiaVl 

-v i l i t > jj ( 4 tL ajtJI d ^5 ^jL*ull «^hLc o jLc- oJ^-Lj Lai ^ 

AJLtfi—II 4 o la j Jbl_UI jj; l j iaA9 C 5 iSS l jjuj it-JjbuJI oi& Loj3 


(j-« JA_$J (j.. i .J J (j— 111 (^ja-Vl «-rljljaJJ jZ-J* LKU 0 if Ut j^ayaJ 

‘J jiLiAioJI (Jjjjjj (J^lj" J) jLaiil ojVjLa-o (jl (^ g tA-uljAil 



j _ & ^ *■ ^ Vil iij < .(JjajJI (j^o i _: jj-ia jA LajJ A^LaxJt oAA 

•'il l 1 - il •> U-., .4 1 jjc. La Aa JJ Ailli^a OjLaIL»,^.^ ^Aaiwil 


Ji1a_JI ^yit ^jllll (JLuauiVI (j-o (JUliVI lAA oik-aj Ajjo SojjlaJillj (jjxulSIl 


(j*— J Jj — S*-a J_a Jl AAi Jt Jilj JL-ajVI J) ^t^Aa^JI 


JJ ■ ■■ Jl jaJI < ftl l (_5jlill (j^ajj tjSk^jl Jiosij (jt AoJ ^ (^JAkiiSL) 

jUAjjJO ilua iv_Sjfojj — ^lilo t—iLS J ojjUjII J jtLi<ill 

* 

, jLi^ali Logjlj 
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^Jjl—La 4__^jl jjl la Mill oA__)3 ~jl»* AjjI ja]I oik ^gi 

(j—c. 3jLc. j — Iexigrams A-ojxaj-a <lilA_^La (j* 4ilj* ^ t— ijmiIa 


(jic- (JIaII jjJjSjVI (*.illnil ^ya (_g\ ^gJJ jSjSj^ AJsauO aA_ja_a jl Jl^ual 

ej—JjS £Ujl_La jjic. AjJaj^to (Jl£JiVI tlulSj 4^lgj oAjidLoll CjLuUkj^JI 

(jljA tS_) ?•' (jl (j. 1 ‘ ~*J c (j-a—sail J—^.Ia 4tl» a ^JulLa A^jl (jj3 ScLjax 
1 ’’'*»■ ■ '-j 1 j 4 ^ I^UV ^juiI (jaAJ (J jjllrt mi oA_jS t-ljlal oAC t_i jaa jj 

till_lajl jjll j_ a j _jj£ AJ_C. ^Jbu < _ 5 Jc ojAS oJjLII (jAl j <_j_jlalll oik 

Iexigrams ell <—iIa_j_ Loll (jj— j jau Ig >>»» i AjjjLoll 4£jjA<all 


A tlllc. jiojaII j (Aj j<o^)ll tllLajbtll (jo 4 aia 11 (_$ jil £"l jjl j) 

till jlSij’yi (_ylc. 5jLa.yi j*j»j (jl jA (jo (JS ^ Lai jl (jl£ j^lj iAJn*alVI j\ 
SSjA—all oik jjoj (j j»J CaUoSJ Ual£ C_ll jLu^.1 cl J?J Sjjjxia (j& jLuaS 


t5.j‘ | l. > '°‘‘' I' a^j—3 (j-a Ac-j-n>a (^Jc C—IjIajJI (ja o \Q> Alullta jLgJUol Ia^J 
(jlc- (_g jillatall ajAS Ia£j jjl_Lajlll oAj3 (jjj La (JU-ajVI '(jJ.j*! jLui.^ 
tllLJjUll (jl) A_j£_)o tlllsjlJJ ^ oA.1*l. all JLS^iVl till j till JjLail j»l Ailb-J 

(j jjUajil! 41^3.1 j jl aJ jc- Vj 4 (syntactic relationships Ja-=-H AjjIAjII 

Clbj—Loll j»l jjtl__Mjl I fl 1_Jjllao (jl£ La Ale. A og.oll ‘ 'I« ■ ~-»ll (jo I > in*) 

^ j -v"' (j| Ijji.1 tllcUaluil l^jl Ajj 4Ajjljj tlilLiljj ^gk <ojjjijoJI 
i J •>. ■ ^.1 j 4_jjoj tlllj_jLa (^lll Ao jxujoll till A jLall tllaA^luil j 4 A jal»"ill 

(JjJj II ( j a 4 j UcViV I AjLaxll LaLaj ^Jalj LiHOj j lik l g 1 t> *1 l^jj j 
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A_J ja__)ll AJV-iil jluljl J jLaJjd j*$3 jW^I LS^! I j^J 

^1 jJ J\ ^L_ia J=l_>J ^Jc l 5 jjUoiiJI S^jdi L$J*- ‘V*** j 4 ® dll 
(_5 jaJ Ajltua) ^Vlj J*ill ju <ialuiJ aS^C- ^ Aa^ajA djIjjLall 
"\‘jy?j IjLuq UaUL £jjjll j& JjjuaaII dika. "Jafrl” ^ U jAu^i 
jllul jliajjuija jliljia Ajllfll ^ dlljA jl-£j ^ \jj* < J*'°" k - C5^ 

l_j|j d jl jil—xia ^ ix-aj A_ajjji_^a tlll.3jLa £Jjl J 4 (JxS jjtUlj JaS3 

A__sLaC. J_*Jj t(J?dia jaJ ^gJc- £ jj cK ‘W-^r t>® jLuik^U 

J S. jj jjUad 31 l-jj j*Jj jaJ& jd j3l j« t i l l ed l-JJ^ij 

jl_ SLj (jl I g J t i 1 £ 1 ^*** 1 ^1&Ljia l ^ . cs jJ 1 till jLni.VI 

j - I - Ul l j - ^HJI jl (JjjJaull juLd ^lc A-ac-^La jjSSfl AidjJ 
' j i j' *i j* ■ >» Ijjlj j —£j f-l 4-a$^all o^A (Ja. jl (JjA.saiil jiiall ^^^-allj 


jj__£j jl <j jjluid—II SJj 3 ja*J dj-laC- jj=t Ikolalj llA ( _ s l=dj (jjLJI 

all_Jajj I tUl^a jj-i IjJaJ Ig'laljd jill oJjLa3l Ajuljill ^dadl JSdj 

* 

Alijc. Laj AiigiuuJ jlx-oll jLjC. 1 j jJ djljliiikVI jJJ j jLl oJj3 


cs—* 


I 4-^J toJjLoll dAJaJ jj3l 1 IjSaj 4i—S3 j/dl jC. 


_1C.J 4 l_gja Ifr j_a. A£jida3l tlll£)lx3l a^A (lail£ jill tllUDlxll A^»_j3aia 

jl£ A>a jjj^aII tliljjLJI jjj Ajisljjll tlila^UJI j lVi -a jl ja ^tCjll 


.-il jl_S iJ jjli*d3l aJjfl Ig'iolxj ^glll oj;SA*ll A. ^-i I nI I djlaJjjll 

If- A^.l_)jk-a i_ijH ^3 l^ji (ii3j JlfLa l^J j-dy ^3 AjjL^-aIIj A h-» 1 ? l3I 

< 

If- ^y «" lif. I j_j*a (jla j<a A-ai)La3l jJt » l l jjl jlil ja J^C- ^1 *■ Via -1 

j '■ ^Jc. Ajljj l^pua (J-aLujjj ll a > >i U1 A-aj^Lo c-Ua^-Vl o^A jl ja ft -_^ll 
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cliyLJI (_yo3u t—uSjj]!j ■—hi jjII ic.1 j3 jjlj i iSJ A J 

J_ikJI o^oi ^2 Ljajl (JlaJI jA LaSj i_)_jJall al$ja i'iV IaI^ui (jjJ 

.^ AaKll jjjja.Vl ^>1 3,W..J a. I j] 


t ' A - a^ l xa ll (j a /jjuJa HflJI » ^ ^ha _K ■*i j UoLaJ 1 •>. ■ >»l j j 

5 —* ur* J iSJ^J M Lojs (jiu (jlj AjjLu^iyi 

tj—o A.ajlV)a Jvli (JM (_gJA. U (JJJJj jlusll (_g_)jliajui!l jjI-im ^^a aJioJ j 


j ~%'il)j A hi m ill Ajlc. Aajiaia ^_A j to_)jj-<aaJI Cjli__>iall _}jaj AHia 
(j_a jj_3 AjlaC- (JIaL-J i tw-n ^_£_^jl±a*i]l jjl ^jjjJ^LaJ ^giol jjJI 

^ bui^o 11 jj 1£ j p*X*r*£*o*1 ) vuijill ^ AJlH YY. 

AiSka_all AjjjVt ^ jLajll (j-« 1-iSS Ala! Asu_jI l-UjJjII 0 jjlj t^gjijjj £jJsj 

j (jSaJ jjl- ’^Mll I oJjS ^ JjS JS (jl ( 3 * ^C- j]l j^gic. J l i _>il*J (jc. L .» Mi 

^g_S (jj_ Sj (j_ 1 (_gifr l^A (jli tCjlalSJI jUaJ a jp£> tlAihaaJjj I^jj 


jj_C. (jj£j A Lajl j tojjlJl jJC. j S_)jLaJI Hj] jjll tllUa /)t -1C.1 j5 a j j^-3 

(jx Igjlf- h» ■ ull ( j = i*jj ^>]1 a_jj)> .-tall tljli^Lal! (ja Aiiawt all jljtVI 
aj h i _) J aj ^_ijl l^Jl^i’ul jl l^_)l jjl j! A^. _jlll ^2 l gjuJal ya 


_jl_ijl _3 i ijjajlall £• yA till! 1 a£_> f -i »li/'ll £a j tli^A j tAjlSyi 

Aij*-a ^gJc ^ I J 

AKia_a Ilk tAj-a*) vjlj JJC. CAil J jlIII (_$lj ALa ijlj Jit- Cjli^ljiJI 

^ihlui J 'if iil_jl jl ■ t t jll ^jljJ^ J^glc- vjajtj (j^o JS Ao>»ljJ A , a£ a 

tiljL jui AjH jljjiJl ,jC- jia-a lil V) t- 'TV-' V Lo ^glc. Vjl jljjiaJI t_u_;Jj 
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a1 - > 0 "' V (J5VI Jc jl aA jIc. Ajjidl 0 j3jj 0^ lj*j ‘djLa J& 

■ - 1 i •*< ^ Jl i i l* a j_a AS jijiall aJojI jll ^ Ajj )ll*ial l AjIjJ/I 

4 _Sj *-0 J IL=JI jla) <aaajuo jjfc tliUauljp (1)1 Jo.) Jt Vjl (_$ jjliAiill 

Ajljyl jC. AiJ jj-aa ^liLaVI 0 c^^uliall Aa jl J Alv-all (jk jjiioll jl£-a 

tAaj^-ci-JI (JllljLkJjaiVt Jc- AJj^H f*- 2 ^ LaId tfrUai-Vl Jfr 

( 

t cVT \<r^ (J •'"» t_jjjJull Jim) ^gJiljp Vil-i-t .ft (Jk ^aSJ jlLaall ja 0.1 > <-i l j 
CiVl—aiJ JSJ fiaiallj ^AJjJdll JjuIuiVI Jc. lW»- 1 I WJxi *«JIjV jla-all 
a jj^a_-a]l .*'U j aJ l 4 ia^ jjj j* A^JAa-oll JJC. CjUdjjll j CjUajIjill 

kllljj—iall jjJI ( J‘^* jfilt 4_iLasJI aj& Ajl^j 0 a djljlj)l~>II lllC.Ua±d j 4 ALL 11 

.aJ jla^a 0 a 4 >j-> n-ill A oil 

^ _lc. jjailall OaC. ?AiiA (jLk alkali _ja-a Jb l_j jJoll J* (J^J 

aApa. AjjI j& CjbjLa ja JJS .lie. jajASJ Jl t(_p>jill lift jlili.V 4 (_JjUjII 

■ I jl (j jiLuua II Slj§ (jl Ijljj o <^Ll|j Ja 0 a Jl Ji 

el j a^l ^ SjjjuaixJI SJjLall jL ejSa l^-pl lLujSjj it-jL-all/jJjluJ! olC-lS 

‘ J .al l' clll_a. I_a IjAj <jjSI AjC-JuU (jl j£aJ Jjjjik l^jjj teljla. 

t J jj\ S^ojl J 0 Jaj ^3 jikj (jit AjLaJlujVI (jLaijIj (jLajJoi ^LiC-Ualuil jl 
(jl£ l , a^ tljVjla^all ilAia «. Ija.1 ja JaaS Ajjla pQakl 0 iJaJ IxJ (Jail jl 
1_a (jl _a.'i/l 1 j& Jl (_ 5 ^lj ^jll La (J JA — JL^JI J JIaJI 

ji .i a j__iA-all 4__k*aliJ! t" il Jajl Jpll j-a AajUa Jaa3 jSj Cjlil jj-> 1 1 AiaixJ 
j__a 4_sulia U_ia__jl Lailj (4L)l^a.VI jl alJiVlJ ajj-uo-all i^jljJail 
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‘elJ—jUtJAuiVl dll£)lC'j ka j jk.ox]l djljjflx]! (jo) AjEjajxll 
CJC.1—u3 oj j >. r-i<J I djtajSxllj A mU II dll£iUJI (ji <ilb jx ^&l jA La <J*Jj 
(j —a £ j—ixxll jl 3^-?“^ ^JA*xx]l jjgJall jx (JS 1 ^j 3 J.Iax AJxI£ Ax jiajx 
3 ^ ^ I' (JjJjII jx 3S Lxajl (jajJ I ■ " a ’ Aluiluill ^3 S_jjx^ixil dlljjSxll 

A^l*JI {jl k'»o.**XI j 4^1a JJC. <_£ jiLl £x SjjxaxlI dlljjixll {_g wV £• jiaxJI j 
1—jjjj ^-Jl a£UU yb l«] JjUxII *^1J s jji-ax eJjix jjj AxjULII 
jj ; g l-iI I —Ic AjIj Jj»x JaSa dlkjJj k{_£ jikVI djljjixll jjjj 

jA l-ilAj k^jlaJI {^ I 4 C. jdajxj Sjjjkxaxll oJjixll jx (JSJ -Ij jjxll 


jjiaa] 3^1 jx jj*xaJ ' jKikVi Ixjxj V—T 3 ^"JI lil (jxajsuj 


(3_*jll dlUDlci) 0 j jl^xI I dlljjixJI jjj Axilill (JS C.y>u ajxJI JJjJI dlUDLc. 
JJ3I dllat/lc AxjJaixl l^jjajuj ^CjI& j ■ >ij /ill jl 4_dl jLuwJIJ ^IxJall jjjj 


(J3a—II k"il U : l J-' ~ ...j'l .. Jk >i jjj ij'jj.^i J dsl-ijaxll (jjj ^C. jjJa jxll 
JS ^ »>ij jljj ‘Ajuailj oJjfix ^ 4 x 1 ! Sjjixa ^ ols. {^Je. ^C. ySa jxll 


C ll ■OlaJl a S A (jx ilS {jV I jlai ‘dllc. jj*x jxJI jx £- jj ^^Jc. Ajlj Ax^lc- 

{jj J A LUixll 1 " il a*M w II (JjlSxll {_£ jjj k{_£ js.VI djliDl*JI (jC. Ai&Lxx 

AjSa! {-ig >nl lg fl x1 (kjLJSJI jl oj jx^axll dll J jixll {jjj {_^|J Ax^IjcJIj Ax^lxJI 


*' '1 ’1 ^ I {jx Ailix Ajiiala Afi.jxax JSdjj {jxxJJ ' g ■ >■» » jj^^l JaJ^ 


t a <1 ^"kl l i A_ix»la. ^ a^ le. 3 ^ A_sa ^" 1 1 ^l^x 3^ 1 '' 11 ^^ * i d x <1 

{jll lm"i 3*J Ax^ilc- 3£1 ^ s C-_jxka_jxll 3Jall Ajx-^k. jx jc. Ixl k jl t K. k,V I jl 
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^ —J tjy-a ^jll l& jy^a. J3 Ajj-jII AjaA^jall jlaJ] la £ 

<*;■■' jib £j-bj jVI Cje^jJ al o^A jl ^jij e^L^yU ol&J^I A-mij )S > » . 4 

.Aa^lalt j <a^L*JI iljllaJ jil 


j —a J—S V jl IgialxJ ^ill ja JII <* jti# Jawul ^ isOLij 

t # l !h 

j^juaj £j^aj] 4 ju& ^10 »Juutj\ jl (jbujl j jlajJ^a 

V ~J J- — - o-ljLa jj'l jli jaj lA-a^UJIj Aa^jJI Ajajkjail fUai (J^l-i 

2 »»M j»ll AiDlaJI ja Ajxa^ jall (_yjjij lajlj tlgj Aaoli. A. ia y y» lAAa.j JAaj 

lj>_£j lindexicality aJIoII i jl»2yU ju ju n a i l j^iA ju A-allill 


u— 0 


tJljlc. j ■ jj ' dal J^LxM A.ajlala ji’ J j > al l jjUajJI till jjl (Ji-aSJ 

aj |_) j «‘i J I_j]j '» JJ‘ '-*H Cjlj_)Sall jlJ l 1)UDI»JI A-a jh'/i j 

ajail A_bVl ylojiil* ju AjjjiiJ Ai^l*J till jjj liA (jl :^1*^11 

tlAc- yJa jail pi jl tlllaiLaJl ^C-jj-Aa^all (JJ-ill A. j»~> _)a jl ja j»C jll 
jjlc. Aaaxj jl 1 k" ^1 Lgjji 4 Aj> J A (la > j»all ^jll (JIUj^/I f£-Sn 

, ^ jjjaj^]l j aJI -ijl OLJI (jJJ A£j '. 1 i!*q AjJiLo Aa^lt AjI 


^AWJ I^aJaaall ja Jj.la. p <*ij A jila al ja (jl AjLi ja I^Aj 

stimulus generalization a —jidl —a*2l J_jlia -Aj&aj cjH^a jl ,^-akia 

< 

Sj^_aj 2Jajioll a_a$>JI j) cset generalization Aia oaUJI ^jaxjli jl 

A As. _Ja A_ 2^xa £a o.^i-la. oj ysxA dlljjja i—lLajfil ^^A jluijl j jla 

4 ^ j U. ^ j| i_aj_xjj 11 UA.iI j Ajj U, a ll (_jaLoil (jl a 4 1 j_jJ 1 $ ~> J-al 


Lg jJoxj SjjaaJI jij aI&IjlLoII v jLb^LxJI 
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a jjwa_a]l tllljj Soil 1 g \ •) J 1 _ J jjjll (jC 4 ji.<\. >% 43j*-a] 

jilui j V ~ 1 » Ull a jjwaA aJjLa 4iLuat (jlj jAj 1 4 ,n j L. i /> II ^3 Vij w 11 

(jj J ti]j*t*a aII Jajl j.. “ill a ja (JS j4will jA ^1»Ti (jl jll 1 a i*ill oJjS jA 

(LmU jIJ lft.1 ^.j Aj*^^a 1I 4^lxJI AjlS jl jla ja 31 j * j j ‘ •''* a-ijSLAll 

<■*! >*> l_ual I_all J t^LxJaJI — 0 j jaaia]I aJjLall (jA (JSJ <1 ]jSi1a]I ^ jijj]l 4JI.1 

£-a ii] jilj a.U.wll a jj^wa-aJI aJjLol! 3 jft (jl ^ylj jjjlj ^jil 43vL*JI ^^Jc- 4jlj 

(jl 4 ti .* £ya Ijftj i(j jij^l a_)j)i<nall djljjiA]l jA aJj^2kJI 4 <jki^11 3 jft 

oJjS (jl jSLllb j4^J to 1 W tllljjLa ^Lajy JjjuJI jA aJijh< 4 j9jUs 

(j_C. tlraall jA CjLLu! jj jC. Ifrryi tld j^. LgiV S4-]j $ >o j 7i > Vi (j jilfAjuJI 

(jl (jli IJ 3 Jj it,jyu*A\ till J jftAll j4J djla^LuJI JJ (.lll^-J ial l iajui j tlili^l*JI 

Jj_a. jA ^1 j3 jj-a (jl -13 V ^l*-la ji <_.ll jja ^gic- 4jlj a j j wtia oJjia 

« # 

^ ■ ~-- ; (j jjui Lift j4jjj V 4jl In I'|J iilAjDUJI (j« 4.AJ/V 1 all oift ( ^3 Ull mi 

ii]ji«AA £ j3j 4jll a'itJ (j Jla «jjai jl'it.ij 1^ I a V J 4 \a"|->. a (Jil .1 

I_« jj/ - 1 *J 0 jja^aJI till J jLaJI JV i ^U-Ul j a jjwiA.ll aJjLaJI jA j jl 


4_JLda.l I jjjS jjjaiajij LaJjj t^LxJall j3 jj ^gic. 4 jC. jjJajA (Jj'i/jS 1 g^Hat-a 

till J j Loll (jl 1 1ft (j jij tt liUKil ^ JLJ! jft ULa 4£ JlluJ! tliUal jll 

I & jj4 |_ J ■ j " a 1 a ml" (_^i ^jft ^aljJall ^jic- 4jl ill a jji >iaI' 

^IHL—mjI ^_1c. (j jjLuui;_II till jLjli.1 4 jIaC- JjaIj t JaIoaaII ^giiljlill 

tlllS Ijl La i ^ic- 4jft jlll IjjLjI ~1»LiII j ijjya^ tllljjLa jj^o a■■J-l'o. tlils^lc. 
logical-categorical (jj_iaJI (^—aLiall ^ —<lo3I I1_a jaLtli ^ ^1 CjaIhj 
. 4 _ 1 > jll 4j«.jAll 4 ^uaU. Ai^al 4 aai* t>Laj jill generalization 



3 - iSj*j 



2 . 

A 


3 * Jb 



{j+j Lfllali olfrU 




4 *!»<;/4j^W oli^U 


oUJjj i»UJ 
oU^IaJI ^4 


oU^^JI jW olftU 






CjUhbs 4^J*j 4 j*aj* Cil&te pUf] ^ hihVi if-V Jii 

ajjjya_j {j htoll ^Jc JSalB |j& xuuj (j ^c^usjaH Jgllll 
oJjm^xjA A diUflbtfl (jl3 AibJI &AA AjSlj (Y—f 

iOJj Aafl -fl ■* Jt 4i&* JjbA CAiCAp Iauj ,Uam3 


156 







fLL ^ Jal^ yjj JiJ j* 

Sj_a1j Lf^kj (ijau 4 alH a l l AJjV) (>» Ac^ a»-» :Vji 

: ! .-. jib .(>j > . a I t 1 a Nla l ( - >g <«y i jl^w <_$ Ja Sjal j 

yCj—uZjjJl (JjJiil tbUilC <joj 4o4jJai« CiliMc ?kuj dljJl 
AjSI— uaj Aj&j*2sj4 JjVJ *jJ-a {^C^^aII JJjII j* 

®l—ajl) A_JSj liiiaj :lki .(AjC^Ja^ aII Sjjyi Jsjjj AjJlaj •■■') 

SjSIj-J1 AjajjIjamJ ^4 J^jau jj (AjC^^aII AlSi\ ^ujV (j+m Sc 
Jal—aity ((5^—2 f iJj—u ^—Jtj uLiMc (jjj tiliblc Lf lc jLuc^U 

uiIc-Ja<3ja3I Cjlfi^bJI j Ju >b jC ^wLu J<.~* i-ile. 

t>* JJj JSJ jSAjJ * ^uiVI A-ajjhifl £a ju) 

jj— Vi <jl Jj V (jSJj i N A lo i n a Jaj Cult (ji ibSfl £j-&a^a 

.J i ** 1 ~i U^H I fr* 8 ** AiS*«a iliVjau 4 cja.>a <jA If ja 

.AjCjjjs^aJI AJjVl ^1} oJ j JjJaj ‘j/Jj tyJJ 

j—Ji 4-lol£jl 4. , C^ca^aII jl -l*»*i 1 1 l. 4 il ^ j 1 _Ija La A L»ai \\r. j 

oJj—3 1—jbd*Jj Aaal j—Ig—bajt jj ^1 ^ JjhJI vjUaJ jj 

0—° —*■*“ —J i-<y2 IgJjic ^ IfrLauuu djjlc.1 J9 tj jj\ ia.*1I 

<' $ K CjV jL. ~\aH jljjuol /_gJc- IJ 'If- ^ jj (jy •’ iJLaliul Jill 

CIjI — S^Xc Ac. j < v^ a JS Jla. J-'-laj eift J^a ■ -"'I' ojlx-l 4 jLoC Jfc *3 

Jji—^ • V jl > - i > nr> l ?e _) J‘ r^i oi l djl <Lc. Ji.1 J jL*_lujV I j *■ c jail 

J—*J 1 jjjll Ajakill jjJJ Ijj 1 —iL-aj Jil ^3 A h^ . U j Jjajj jl 

fri j n iVI (_jl jSjj Ij&la (JjLaj IaJ^j ?iillaajal jiuil Lo3 tpUai^l 1^ 1 ° i_>Sjjj 
A —jjljjJI CjUojI Jill Jjc. JI jj v i C3\ j jaaj J UJ j ClijAii eJJa-all 
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^]| 1 a jjl j — ^ lit o*1 1 fJ£ jSjG ^ ^j* ■ ^ ^K*ii<all j ft «w l j 

(jSiJ lajiiS LjVLaLj Jja-jl l^>iaj 4^3j*J La j.;^! tiljjsj Lsliwji jA 

2 -> I •*. I I j_c. ojl_j^ll j A.I ' 4aj jjl s LajSj ^jilaUll <JV~a. 

A__iual»JI A_-p_jail LjLal li'ViV' ^-Ic- Sj>lc (liLaLal (_ji li). ^UsOJ^Uj 

JaLaiVl oiA jl J-iaJjj !ojjj^a*]l cLlL^Lail (jjj ilAi&LiJI :AjI>1miV) j AjLoIL 

Aj. 3^3 < *~ il Vi ' I jj (jA i. ol j.nll ^jiLall JaalaJI jjA 1.1a. I J±lS (Jsl *—it ^ya 

^ _9 (jl—laU o_^j5>l_la diLal laijlV I flAA> (jSj tlA jL. uA AajLa <—ul (JjlaJ 

J_3j 1_ A jj_Slj c^U Aj-ajiala A3!Slc. t" y> -v Ja^SLiSM jV ‘(jjAjuJI 

« 

^_£] o^jSL_11 4 >al i>> l ■ - <1 .X 1^ -« >A."',.i'i 'y IjLal tjLuil SjAlla >. ” l a j Ja t 

^ 11 (jj—uijlj (jLajjUl jl jiajJaV 1 jJaj j \o jSlill <Ja& ^ 5^ ■^ c 'LuU 

(jjSjJ-a lilliS laju-al JaS CjI jaj LjI ja eUxa-VI jA “LdLa. LjV jLaA jl jSj 

iA _IS <ilL ^1 jj ‘Laj L"i.« J j jAj VI nilli jj-}J oUaaJjl L_jSj ^ 

‘ j ■»<U 1 oI__ 4 a 1*J LaC- Aa^Lla ta. - !.pa-ll 4_a jAjuaII o-lA 'Vl.. l La£-)ISaL ^ t -~ 1J j 
tejj—Slall SjijSlI CLlUajI jpll L2j jjAll a jSI ill i_}Aa. ,jA IjiS »., M-> 1 (^Sl 

La^ISaL ^L La Ajjjall aSji.«a 1I djliiLJl (jL^j (Ji\ LajjjLcj jjSj IjSa j 

.ijjboa SJ^Sa (_)Asa 2^jj)w*ia1 I aJjLall JC.I ji jJC Ia jLsA £,f\ 1 


* * it j iv ~1 ^11 4 <L . I j'i\l l 1 'j;-'" (jA Jj% 'll J jA La aJI > . .ia jl La jjl 

‘ ijj? 1 •’ jl J .'S Lill Sjlc-j jl jSjjll A ja - p l j-Uuj (ji AjI^J jA A_j^aj 

dlj-iL lilL j ta^jl_^ll Jj. -i t 0'It cv-JC- Aa AieUll ojSIaII (jjjSal aLjaj oi&j 

4 AI I ^j l ^ i l I »■» . ■■ j ’ 4 L-s. a^A_j t y- A Vijl _jj3I 1~ij1*\ Luaj ^ j , ’ *. 1 a (j-lc-l ^Lalul 



iaaJI ft jja] j 4 jAill J JjU-aliuil j£ Jc JaliaJI JJ jl jK. -A aV ' jj-i I$j1 j 
jl j_^,aj ^ jll 4 iiSa J ' l AjsJaiail ilA-aJaJLo]l e^A jJla 4xjjU ^ jg. i La l__jjlj 

(_Ji,o -I >•■*■'■ ..^ Y J_ja) V AjJ clUajI J ^»jhil ^Jc JcLaJ 

i IjjjjUa ^jjjl AjLttll dJA (Jla ftL&ul ^jli o^A 

44-a£Lall (j^ail^aiJI ojlA (Jja LgJ AjcI llin-il CjLajhiA £- 1-SjJ JJ jjjauu 
jj_Sa jj__^ CjIa^LlII jA 4iiUall e^A Jua jl J 4A»iAnJI 4-Ls.?.H JjAJLjj 

1 a jA j cojSlill Aj^ljJ J Jj^J 4-aj jail jJgJ Lgjji ojjaaja 

l_JJjaL ft jaII 4ij*J La jl jJxaJ 4 JAajll -LaJ J (J Jla. JjaJ JJ cj-ijfcj 
j -v ~1 Jc AjL)j aIuaj J 4_jl L-JjLlAj AlJua. ja 4 lj^ ,A*j j?J La 

cjJ _uilj LLb__jl lgij*j liiSJj Lgjlj CjU=uI jjJI t-sjxj liil I^a J*-« 4Ja1x 

Lui__jjuib Jci JJ Jiuii j-« jAjJi jc L$A jju llij : JjSj j'l tillj 4 4- ifcA a 

|J—kjj 4 j j__«j (jaluii Jc Jiuli JJ Jcl jAj y^ay^\ JJ-lil Jc. 

f ( 

(JjU-alioll (jJj i(J jjhaII 4ju3j ilAClc Jc JA) I^A jV 

i ci-.l. u i j S Jl ill 4 K. o/' S jjjS Aa.jJu L-.iij La Jlc 4jji 44_pJ]l AjjaJI 
A__iaaVI jA Ajuiii _pall Jc -lajj 4 JjliajII Ja j*JI AjUI^aJ jA I -la. I ju£ 

J cl jSII jS? Ij—iaij iAAojJa—II A3 j*a!I {jA JJULp Jjg-all Jfl aiifc 

( ’>*>» *\ »><t < l **ilg. ^jJa^ojl >. mH . J ^Jj ljI^ j=^ v A^yji 

Hu ;Jj Lajjc i—sJLijj jJ]l Jc . i *a >Tj jl !$ Sjj^JI j^AJl jla 

.AJJ Ja J La jLij 41 s'■■• a Ai^)XA Jc 
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jjl 4 . jjj — uiJ\j jta^yic. <—i(jjxilill (j^.L]l jj 

lji—i (_3jl_ill tldj-laJj UajmSk j£SI ,jlA jj 4iL) J^all (jS-oJJ i^ljal 

— ojjjua —-oil oJj—iall (jJJ ^<j "^i-'l l illliDUl] ^C.yJayd\ Jjbll ja 

(.\Jt diijlS AjJIj 4j j=d ,>> lift Ajxa.ja 1I tjJJj j^jdajxllj 

—a CjjjJj yjll (li^) J±\ 0 j3 ^gJI j*jll gr* (cfi~h 

i_)jL—uiVlj ( J-’J I (j SIj il—gjlj 0jjt-r-xll djlj^jiall A^njlala ^jic- (3^LuJI 

‘•')'.>ji-»ll (jJJ dlUajI jill (j-a IjjiS ^LjJai 1 liV du\« l » A.>..',ii jlaioll 

5_a.J-0* W J- 1 LS^ (j^ (j)j t'jlc- ja±ja\\ — ojjj-ciaII 

4 _)|jj ~ "i 4 _il [i — T J<*» jiajl) aJj-iaJI <Jjajll a^A ^ JaaJjj .A Lumj 

Ika ^UJall djbjSU jji ( »1 *j t _Je- Lg-ba JS ajJS 4i j*-a! AjXJI S-ijill j'-A^I 

a LjV diilSj) t_p*l (j^>l *> c-lc-j ^^3 l*-« ebVl d)b ji&j ^Ij C’l-G’J 

jjLajj _i |_gj d:_all ts _liil dj'ijU^all (Ja Jsi <Sj)! jIaa 1*4 tillj 

\q 'If- ^jjiiaJjJI (jJajC t4.<^ <ill s^A bl Jill >.. lol»"i ijl -ia-JJ ‘( CS^J 1 J 

t(3j Lm I I l*£jl_UJ Jdail "'l l djcliaid j ilA jjil e-ll-la. djl jl \j AaxJs>\ 

I jli£3.l ajA jz. liA JlaJj i>*=J Jc. e-lpaJI dlbjicll o-lA jj3j 

djbj—Loll j \ a-l^a^all dibj-ial' j i.i ijj t A . lLol l j aJAX» A^La*i 

o_jJ_i < dldu ^^jLiAdll oJ_)3 Jjl I^A ^dajjj t j-^3 1 j Ac-LdLJVI ^l) 

(j__C jbtll Jjilij aJ^a^oll djlaXJI a^A Ji&l ^j-ajAlio A-aJiLo 

djUlj^sJI ^-Ijjl AjJIc I^Sj) ^JpLuidll ll J“ ji UT*^ 3 -? ‘ 

j__ud Jft aj^ill J V 

It"' /jl ^_ a »_uj *)/ J ^ <Lal*-o 1 g ' .<a >l£ J-ol-»— S jail tAC-l - » d^al l 
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jjSlj USaV mi 2jaII jlall jn.a'ill I Ajflj Lajl gr„ia>.x^a jaj ( _ s ic. Ia jj3 

1 * a/> u, , 1*1 /ji -ftj La (jl :J_jill ‘ ^*»» a\ 1 lift i- jjjQtj t 

4 v_jjjJ ill Lajl -'«L.' Uj ^Ixlall (jc j^c- j j-i n j-a Jail Lula 

* 

_aJl jjjxull lig] [pijJajA !5bb Ia jLu&b 4 jL i. JS (JaLjII jajj 

^—1] JaLj jVI 1 1>°J 


0 * u'j) A m aU » 1 ^«"' ^ L_ j_] < .* I »\ m ]•*' ^iul L&J « LU jjc <— 

. ^ jLLua jjc> (j^y AjIaU CjI aw a ^LJ ( _ s ic. 



ljj*oA ljIjjL»11 <U*aja1 HA> jLj».I C>» Pj*> jS-J* ii~T Jl*i 
— ^liL-jui j —ui jL_jjiVL —«la (< ^ jibA*iH S4jS jjjJ 
Aj*aja1 Jyj *jfl (iibjiuLA Aj^Ij £jj jLliVI (jjlij ilj ’& l j Ajj 

(J—lc ^Luft £jjjj tjLjjJi £y3Jjill tf.ll Sj^uxJI ftJjiall 

Sjj_Jj luL (ja 1 jjuial 1 SJ,jiaB 4 jm>j* 1 JfLU <jaLuiI 

4 pyjA -J'*"■■* ^ j oB JLSI Cfi y s>® <^B tlTjf tf jii 
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1 j twjA—ill iliVj l -> n jluull jUa^l jj*oj ,Ajjaj 

« *J .4 I . !L \ j , jljjiVI CjVjU-* yjj CLiLudi CjIjI jia 

pAaaall Jj±»j yi ujj&Ij taJuJa. aj^ua-a tliljijia jUaiVI CiV jla-» 

!jVI A <ij n il iA&jIui » jai. ijjuja (j£j llilj Ijia] A.i.aitb 

j..,. na1fl t *> ag 9 CjUljaaJI (ji JjAxjJ jji 4al«& fta! J& Jail 
A—Jalall A., aj al l LL>jlluilj .(plaJaj (jaJ La) UjljjVlj AaxlaVI Ciii 

(J— j&j ‘(Sljl - jJJjJaAall jJjjJI jiall (ja Si&lj £-a (_JjUaj]| 

i) 1 M .jij (jLaj j <a (^_fl (d_!j lliakj A£Lj]| aJjSJI £jj (ja ^Cjil 

lacUalulj 4au>jail ($ jajll i ij‘ii/*i'i)l ^J] la !jaj jUUI la& 1 kj 

^ * 

( t hfitt J A fljl M i aj A t,i.„ j »JjJa ihhjii yJ} VjadJ fjat'ifl 

j—p) a“j—iVI (ja 'uLaJ l djlfljij (ja Utf jbulul pjj <(^ 

CjI JjftaJI Jajj Vj! (jlujjij (jlaja*i (ja j£ >’*ia]t'i (Laa. •(oj'i'^JJ»-a 
aJj—ia aj JiAa CilJjia Jajj fJ uliljJ^lj AaaJaVI Sjjafla]| 

y—1c A_J|j]| A->j->id1 1 AaUJt ajjaflall aJjialb alJVIj ^UJalt (jp 

.alji ji ^UJa 

Jajjj J (_$ aJ^i (ja ~ jh. Ji AjjIj Aaja aJA Aap ‘ _'««' 

—kaaj ^—-dl) lg_ui—SJ ajjj-aail aJ^)ia]lj ajaaall ^luJail Lj|j^)ia (ja jl£ 
a j jki a a-^jLoj OljjVl (ja eJ_^ia (JS JaJ_j I j£_$ Ua^ (j_jjja^a]l 

(jUaj ^-UajJ (_g^i lj a . td l oJjS (ja Aj!.1j A ag all a j& iliajtaalj (^al ji j 

(_fl ijjJJSl-nisi (jj^ ) ~» i ( jig J'a (JauG t*lj-\ j ‘CibUJl £A AajLmll IgjUajljj 

frU i ‘~1 aU’i A —jjlliJI aJjIll (JS jjl (ja ^^Ic. j t(jjJ_jj)i ^iail (jijj^)ia]l 

(j)—9 jLaJV CiV jL-tall (ja tlllia e^C- Cjjl j AJaJjaJ ASJ^iaj A ag all 
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oj_ft i_ )i■.» ' >j»“i J JSUjj 4ill] j -l*j IjC.1 Wu jl (jjjjij! j (jUjJi 

^_3 JL_aJI j *■ US 4 JJjJL lift iSljj tUV Ifrxiadin ,,i AjjjJaj UoJ ljJI 

‘"' l ' a >j jl id:l jjV IJ pi t l-i H oljdt. dU Jx Aitda! pj Udc. AJuUull A,/ig aII 
AaIa C)J^ 'u AJjfl ■ ji liitUaluil j A^ita Ajsldal lift ( J jUujl j jjUjjji 

JiiSU pjj ti_jlJ-.all ojjj-ax olja J Aj Ijj-li. liui p, l»Ti (jl Jl 

(jl ll_J (Jj cSdlaJl dill Jail Jj (_5_jiill (jllaj £Au>jp J iaSa LiV 

(j—iall ujl £j (_£l_11 liLill (j-a _jj Jl dijl t-lki-Vl j UilaJ l o-la. 


oj_ft d_jl£ I jl J 4 <JI_j jlddl (J>U, , 3 jUI IjjjIj (jc. JauB J <—Jfuijj 

lajli AUi (jl jSjj gj'dill (J>i^Lli (jli 4 jjll Uj Ift^ftUa (J Adi A ■» $ . al l 


(_JjdaSJ Ajl Jsj LjV I j" 1 * ^A"i. .it Jill Alml mV I pW"iil Ajifr jll Jjml Aui3l UuiU. 

1 _ojjj 4 (jS_kJjlj (jUjdu (j/j JS Alloddujl ^ 5 jll (_£_jaj (J.l.%i* dll ollc-l 

(jj_j jldo — (_5jU JLjj Jc- UAduil jjll Aaj_o (jl (*-51 jj (_3J^11 -Uujj 


(j _al Jj ^ lc- ^11 0 -iJaJI “Uvlc. dlLdll Ud 4^- jdaj-ollj UaiUJl 

* . » 

( J -vl Aj .-l ■■.VI ."lU.dl 3jft pddd V UjlSj 1 _jV d_bj 4 4 )»a~v4 jUj 


A i>jl« ^ 1J AjjaijlLl dul£ U £• jjJajA (jc. a j jA-a-a oJ Jji (JS (jl jl iA A g ,< al l 
.(_£ Jj dUajljp (jC. A-o_ji*-s J Jud V pJ CJ^J 4 j Uluu> jjaa-o jl 


Jj <UjJaia A y fu jjUjdi (jl (JjlLJl J JaJj 

j a ^ ■ .-^i 11 aJ^iAjl (jAJ a^jAaJI Jajl^^il ajft ^ jrv i* n laatc.1 AjftjUi 


grl _jl=Jj 40 Jj_Uil dUaUij’j/1 JC. (jj:K\) ljU ^jdajxj jyds J 

dilxa frl_^.l o jiS dlUaljJjlj J^lj (jjj (Jll Jj*^l dl liaUl Jfl pl» 1 
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A-yaji-sj-o a£iIc. (jj^i ■n.M U$j1 lillj v-uuij tcliVjl-i^all <—sin Jj 
A \* yy* j^lc- AlY-ill Sj^yjuaall dllj^)Lall ya (Jl _jj V (_gjll l. aA Ij i ^i >j 

■ « v_jjLiVI ^liil CJjl (j^ ^ (>J ."sIjVI" ji >UL»" ^ 

(jl la jSlj (<ilL JjSi (jl Lil jla. (jl (jC- jjJo_jxJI JJjJI (Jiiluil (^Jb Ig-alxjJ 
^ a_jl j__i.l (jjala t -\jV IjiS j lljjaj djLLulj3ll e^A llalxJ 

« c 

Ij_A _Utl ^gJc- (jjjjjli lix-U-al (J-X± liilj 1. tL a l Sl (jl Laj 

0 

jj« .frill AjLoC jS jj (jli Ij£a J ts.ll.la. i “ ll Kl J~I jl (jll V y^J (\}a»“l\l (3ialall 
(ja jail jjlaj CjV jU-aJI <—S}M jl *— i lia cl.ll (ja V Jj tlo^J ^lll (_£ ja^1 
1*^-* (jllOjill tjSjC. Ij£a_j t -l»*ill acliS (_gj Alj£a a-lli j (juaSJ vllV_gl -w al l 
It_jj llfuu£l lagjl I1A ^ ~'».o t£SJj*aaj ^Jalj JSjaJ allaltj (jl La^l (jfuil 


.(_£ jajll Jj 7 » m"lll ejlc-^ (jllll-i (^C-j3 glliS 4jjajJall AS_jxall j)a 

< * * I * 

toJj_ill Ail (jC- Aduil_pll ojA Ajjlj yayC-\ (jl til jiSJ Jlilj 

(j_lal (_ 5 -ij'y Vj jjbajuJI eJjS ^.il a jjaaj Aa.VaVa vlilj-li ^1 111 jjj-aJ 

^_3 lij_^l I ^il _jll Jtajj t aJI <_iAlj lil Lal la Aa._u Aljlaa Lgjl 

- j ■ .■ a M (jjjja_all (j j i^l 'll l^j ^IS iillj (ja 1*1 wl (_g_)a.l (Jllluil_jJ ^(_jjImi1I 

jjC. (JjjjiS J .(^jjl£ I ft ■" ■ I ^_jJ_jj_jjll o-ljS -la.1 jlj j»j3 (_g_jjli<uj4 a-ijS (5^ 

aj_A (_j_1c. | _ r alalAl CjjSj (^Jul Au ^laJSJj AJj^ui jjSI A^^yaj ellljJ3 

-l»** I Ai-oliJi A t ' iIiI I jl (ja Aj " lal AAiluJI Awil_jjll 

A Jj-ajll A ista.^>All jy j A jiiljjll AiiUl ^ y-^y) jy^> W-^J jr* 

Amuji j-all i—ijJull A U-S. jjl jlU JJ.12kj ((_jC- _yjJa j-all Jjl^ll 4 W > jaj 
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t V AjuaU. ajaaIj aJVa vjIa reductioned absurdum « • *1*J I jIajj 
ajJojII a£ 1*JI jLk Jki jU jjj LajJj Jj ‘lSj* >^ ai£ - 

£ JaJjj t(j£. yJa jo Jjb «J j\ ^gC-y^jA JJ-i JoLoi AjiuJI pistil_jll 

a -'-' j J^j Ajj*J 1 Ajkjl JjII u lj^n ljiJ jl '-ij£ cJjIaIL) lAoi 

CxX »< ^c. j_jJa joll JJaII Jt Aojlill CjILjI Jill JJJ*JJ ‘ J>jB fki £* 

J_a A_J ^ J_SJj 4 AjJo jH AjxajoII JJ (JJjkll ^ ^JJJ^ “SJ-^AJ 

.AjJojII 4j*a.jo1I Jo*J itna-J 1 $JIajI j i_aQao]l Ajl$j J U jjlao 


Djjii Jo A-aiu (Jj*- La ja-a 

Jo lAa. jjj£ll (J -k' Joi£j Igji Jajll lllLajkjol A-Uoilb aK^loII jjj 
Jia. JjAaJ ji Aj V Jill AjIojJI ja-a jl jUoill j JbH Jo JS 

I^jL^I jta V jjojll jl 4_Sj*jj ioAa.1 j A_'Jaj a£A* jIj ^ 

ji 'I «■ Vj ‘1 $-ol*J Ait C5 _P^ CjLLLjjV 1 JLa. _J* LaS Aa.1 j tldj J 

Ao jlVlo 4 _jLuj£I 7 J\ (Zl jl Aj V a) ‘ Jo Jl A-ojkiol £a. jo j-^J^J (J^Aj 


J J_a dl_!jj ‘ Jajl djloJx. jJUa Jjj A^cjUII tliliJUJI Jo Uikio a1oI£ 

t I 

o j_ka. JjAaJj 4 I 0 y^ayaj oA^lj JoJ Aavlc- J Jjj JalijJ (jl AAaJJ 
J ojiio Ja.lA Jo baa AJIaII oA 4> Jlnjj ‘AjJajU aJIaII >illjA) JjS J*jll 


4_UxJI IaJj 4^ _ajJajo]l j AovUI Jo A Jo ^jj ij AjojJ-o * ' ‘ J l^-jj 
J jlaj :Vjl -AjJaJ Ai^C- f J^yj ‘'-A j' 


: Jl 


j J'j lojjj Ulo JiaJI I i'\y. j >ii:'-bljjI Jo iyijSi 
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j£a11j JjAa.j jIum £AjVl ' j'llSNr- AjaiJI 4Xaia_a]l 4_iajj"iil JaLajS/l 

j a lAa> ojj*jL*a 4 c. j^-v ^ ( *^ 0 ^" 1 % dAa. J jg^a 41 A~i-v ^11 dlUjljjll AAC. jl 

jLu~J ?jYu,j TiAUaS _jjc. Igjlj ?4_jAa^a (Ajlidljall jil jjA jli dlld] 

.d)VLa“ivVI j<a J4jS AAfc jSAjj 


Axjxj ^gjll ^ la “ill 4^jil ji. J ^3 (Jj^“»ll 4_iLa*J a j_L<ua 4 ~ojuA ^*1 (Jxij 
^ .1c. Jail jl 1 1j3j V “LLIaJI (_gA Igjl (_gA 4j ja^ll 4j»-%_^<a]| Ig Jo 

j»C. jll ^ylc-j ■■'•*- II dll jA^ I AjLoC- di3j j>a <J_jial 1 j 3 j V ^ ■ -^V' 

A > J. j<a 1 g lj^ - ••“ 4_jlg_ill j^A j^jll 4 a il. ..II dillajl jill jl j^ 

SaIc] jli t ~l»“M ,_Ja.l ja jj_jjj£ lAg yj IjAj (j_j»“lu“l LoJj 4jj*_) 4 ^jlVi.* 
jj »“n 1 oil j tlg-uaj Aajjlallj Ig-ala'i pjj V djUDbdl oAgJ (_£ jx^JI (J.;^- ■ ■■“ H 
*—Sjj—*- a _jA La (J-alj (j-* La ^ 'nr <11 Igfil jAl jl 1 gM ia“i^l dili j-a VAj 

dJ_iDbdl Js^Ia ASIjA] jAXJJ ^ As«aj Igjl !(_£_^il o_Jg*J Jail _jl (IIjLui 

liA dll jAVI <»jj) i^g£. jjda^all JoIaII ^Jc. 4 ..•■ -j^ll djUajljjll jjj 4 dilall 

djl-Lajl jjll jli dll'll i^jLuJI ^ (_Sj_)a-a AjAa. La 4A^lc- JaJj 

djl_i&lc. 4ija.^-i<i ^gi (Jl.^-i“tVI Aac. 4_ilgill ^gi (JSdau ( : j1I 4ial£loll a jjjSII 

jjd_J (jl I—gi* (jV (^di—JJ djAaJ 4-dilA jj£j j\ U4aj ~ j-jll j j*jil 

i4__i_^a_jll 4 jLijljjll LjjVIa dll_)Aj (JjA Ig M (JS f ->l»“ (jJ*4J j>-aj tLj-aj 


jjAa.j jjAsjaII (JjIaII j _ s lfr a X o i x - a 4 jA_^j2 4jjLu«I dlli^LiS Ig^aLu jjjjdjj 

Aj*j (AjAa. ^gjlli d)Aa. (_gJk aAjAaJI 4jjx^ll 4 Lul^jll 1 al ■*“<! 4_ilaC. jl jSaIL 
1__aIjj laj m c-_ > j-ail Ig-ald ^jjl dsUajljoll jl 1 iAjAa. ^gJc. cLull 
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i . ju- 1 ' t Liya. ja '&sole. I .y-ia e jaJo ( _ s i ol^a 

j i« A_SjL^ ^ *al ' I ^ -^jL ■ ■’' 0-1A ^jliuH ojl&l Ajltf - jl 
. j\ ■*. -'< 1 J j 1 1 ^ V- Ac. j&ia clslalaJluil ^JL-eJ AaJajI jail HU Vu .iV' 

1_ailj < a jal ■ >»| AoajLlj o jLia (j^yi AJjja (jieS/l Aj jajH AiDl*JI 

a ^l.l l i J jlS*St c- jjj 1 ‘i^ AajllSI j Aja^jlalttll ^ jAxoa ^^ic. t_ils^ l jail A h*>^ La 
JAllL ^lxall l^_a£l j jl (£• j-lajallj 1 ClUilc-j Aj^iUJIj 

4_) jaj oj.l»aaj Aa-ajmj jl j)£-«J La jl ^jJ] liA (jl ‘(jr 1 " J^J^l 

a .L. l j< a i‘i l^*i..il j^c. 'i3 t_i jJaJI AlaaJll CjI j ^gi > ,j As> . ) LcjI 

>4 _ 5 jSI ill Liiay Aa.ja Ayja ls^"^ uS_>Llj liLjtaij 


t 

A _ajjUl A_aSljiyi ililjkaJI ojlaatlj 4jjt La ju*j J <J 

<J\ (insight learning “jaayia]I ^kill’ ja £ ajLLij Ajjaj (3^ 

ojl—«JI (jl—J (^JjLsJj ji ja f»& jll »J“J1 CiT^- 

an ■■.MattJ ^ _SI e\ -ftlc. J *-jj*jj ‘cP'* 1 uM ^ (Jj^u 

l fl jl I jl jj (ijin nail o_ < yaJl j^ ( ~*'* CS^" f 6 ^ * -^ 

- 1 »-.*. ! ^Jlc. <lLaaJI oAA CiijlilljS s^^lsfll pl£oll jaai Aag-a Aa^ala 
^Jjull ijj*)l\ jyail jSaJ J& :7l>^ lja»_>l3J (iljLJI *Lak- 

jjllajiaJI (jiiiill |Jl& <_ja jC. jl (jfMJj Vo j. axllai l o jjaJI Jy ji=» jC- 
a Lfcjlc. jaauj ^1 ^JyliAiiJI oJj3 ^ Ul j>l S-ij^J jlfc£ 0jM)j 
<SSoi_Jl JfA-Ji ji (jjj jlajj" jl ojaj ^gJI Jj*-aj]lj J j . ^i-J I 

/M < 

^Lai 4 jjUo Aak j ^ ill j jilaaJJ JjS jl^aS ‘ JJ-l?- 
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oAaauj 4, vim ASLia jjA Aja. JJ (J_y_ajU ( ^ > .».i.JI J (Joajj aK.mia 

£__jm3j IS) j_^lj 4 / jjj'.'.’i A. jjgj.Vi tl< a (J jm Ajill ^Lal (jjJ-dj cAjjlila (jft 

< I fc I 

oA—& jl A_ajj 4 jj J! Aaa. Jl (J_jA-<a_jll Ajill (jS-ol ja.YI (3 _j 3 1 aft.Y%1 

-Jj JaLp.Vt A nun.) La I jjj£ (_£A3I Ajill LulSJj A-> .>>' j uol JjlaJI 

Aa.lj o Jill oAA Jjal! jl Jaa.'ifj 4 AJjJj 5 jail iljla-oll jft ^ lViil JJ 

Lo$j jJ-ij La^SLojj till A (J_j3 IAA ^i>ij La IjjjSj 4 (jj 3 jA'>^>lLl 4 -i»111 (J 

(j_Sau _oJI I.AA (jl 4_j£ ti]jjl AjI£j I Aj La A h~> 1 J Ajall (jl Aaj 41 Au » J 

I V. JJ I iA j 4 A; SLijl ojaj ^ic. J jj_aiaJI j t- «Ag H ( JJ (Jjj-a_jll Ai jmjj (jl 

* 

40 jal—aJla jjijj ^J^Lo jaj Jft >1 (_ 3 j 2 ISjV'i^i ^a »>ij 1 AiAlgJI A-ljl *> all 

La jA (jAjl lAA (jl Ajj 40 JIaII J aJjoJI 4 *mj J^ aI»*j jl La j 

"(Jjll (J^Ia" jjaj La (jli 4 (jii£sJI Jft (jSJj 4 (jliaJI _jl ^JL*J1 Jfit JJa 

a '<ijjL.ll Axj^uj Aaii*. a»j.^i jjj (jl (jS-aa Ajjmall oja^-JI 4—ilL»-vl e-Ljl 

A—jIIaj oA —A jjj ja-ij 4 4 \ >£ II (ja Ajamdl 4 „ mill <Jila. 4.lija. Jill Ig mVi 

i"il /sj.Ly'l (Jj-s. ... j oaI_c-I Ift J^.r. I^jV (_j jm t(_£-ujl V SjiLfljll aJLoI 

* 

• AiajljjA jj& ^LiIaswjS ISjLuo oJjja 


O^aa_alaJI «j 'A II Cjj 1 _£LL_a ja ^-alaxll A_n3L*JI (jl i^OLallj 

SaI— ft) (_$j—m ^— 5 -Ul cAjJaj SAlftj (j a . Xu V insight problems 

Jj—axa (jl_i 4A11 aS 4 Aj Aa. (^ylfi- AiDlft jj-a "aj j_j" :A_ua^. _lj^ ■ ■’A 

(j—a I_ft jj LsAa_jl Aa ijL.II o 4_ )»a~v jf"'' jil (^Jl (jlajoi (ja |.l»'i AijUa 

ojl_JJftl (j^>AJ jLi'.ll V j W jlal (juLaalV Al AnltaVI jli 4 4^113 ^a_j 40 
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_a [J j auJ I (jl _1L jj-i =>■ j _ j j-oj i—sLjjSV 4-a$>o o _)jlx» 

OJJjaia-a]l dllJjiali ^ JA jll »...VI Ja aJ^l^ll Ajajjl_Jui*-ul 

e-' ^jS?l ~ _J (jl I-aA jl ^A ‘l*-« jJJaI j jilaadll o-ij5 (j* ,»jliuil 

(jl j^jl—jllj tv-jl y-a _Jl i_iLS— jSV <JaJi <ajUJI j jajll dilidjj] A jaihVil l 

Asal^Jl - 1» bl l - i Wi (Jill W 1 J -1» loll »* 'lf^- yJajA J &jJaa]I i_iLojLiiaJI 1 * ■ ■• ' 

> j l '» i ( J a\l jl taj^a*!! dlbjLal! dlljSj-al 4.j<ajh'uH £■ L-saj^l a jlA £a 

aJj—a^all ‘ J 'I ^ ■ ■’«! ' (J - >•»«! AjSjaJI dit&lxJI o^a - ^-■■■■r< ,_jl Cal jl jl£ j ji.1 

-'\ at dj|J aJ £a ^gC. jj~a> _j-all JAill dlUajI jj (jUa jC- <_jLuoJIj <JjLa11 

(jauij^JI ; - IV''... < VI (^Jc. <ilLl (jfr Aajlill 4jj-ajll A_uca.jxJI diidc.1 j t »)-il l 
1*1 J -> f. l i .*fy l (jj__j Ala.Id-all dlli&laJI L-iiljaJ dra-dlj ^ill ^jlc. 

(I_gjlj f. 'i .fy l £_a ojj>-aaJI dlbjLall ^cilj-a dJ*J Jja-a £-a l$dajl*J 

1 ^ 'll ^Jaill (jS^J V i ** <1 aN«II a jla-all dllLlljill Ajls <jJj ^lc- LuiluiLlj 

i__a__iloj (-JC- ojJsall jl ClA ^ ‘n a t^gC-j ) » <* ij-all JJjl (^Jc’ IajLuc-Ij 

-I >A*i ... I jjj i* ij-s. \ Aja-aj-aJI dlVla1~d/l j-a J_j£-a ja-j (_jJc- AJJJ 1 —lLojL*JI 
(jl (jl JaaJj IjAj l jjSI 4-UiC- fjl (JA 0 ^ lj* Vd jJ-^J 

Xld jj£ J j^J ^ J j^J ‘UAW VJ j^? djLaXJI 

t ** al <*il i U l f 1 ^\e. 4_i Ai . 1 j ^^ ^ i*x»o La^ ic» 

JLq ji JjLo t>o semantic features "aJVJI CjU^I” 

Jj ^ t j a M lIjLq^Lha La ^jA laiA J 4 

4 >11 ^Jji La*A ial l 4 i* -yjAll ^.ntl.ft.1 (^jC* oJ l - i ^^ h i _jA-fiLic. 4iLkJal 

(J^iolS (j^AJ oJuJL2k djUaxuS jl 4 Lo jLg A^qj^’laII Ia ^!ill 
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j_*j]l Cjl C- j-ari-a ^ —la. 4jl .lajj (4^ajl5 CjLajLuS £-*a Ifl LKl j La 

(jl 'l l li& Lima, iIgJ (jSLaJ !_)»'■ ■•■» jaj Jc. ilmj Jill tAlSlmall 
( ** l l — C . j axo jjA—J -A_iiljsJI .ill jj! ^JlljjJJ J Lo j C(_pa*J l fl ■ j g * Vmj 

o-lal j 4_j jL_^£lujI 4j jj (JjJaij Lk-ljajj (jlaj (j! (j^aJ Jia. (4_JV.ill l ^jl 

0 

.oJjAaJI 4 jSj1 jjJI CjLjlioVI ( j -a "y |J^c- 


£-a 4jj*j_ia jIjjj a o^jaJI (Jja»■■* ojlc-j J jaa^Lall j 

1-1—gJj (La JaLujI clajjT) 4-iLiC. J Jj-> ..nil ojlc-V 4_iaLjal lLiI jlaa 4£jLLa 
1_LU (JSjJjj Jill 4 jJ>j1I CjUDUU a_^a JL <. «1 tSuSI (jl 

i 1 1 »>!• ^1 1 4 11 a(*. (j* in-alll lift Jc. jLur.Vl 4_jlil (j*ll 4jJ] 

,J_!LoJ ;j; j— a.1 4— J Jaj tlAaiLd jj-ajl (Jja-uTil .’ij.1> (_g jim* JS ^jVitajj 

(J—J-ia j)—a 4—jLa*JI al — & £-a Jalxlll J liljLii (jl ^Ijjjaj jj£I JklLo 
4jajl jpua jjc- Jal^a (jC. i_Sui£ll Jl £■ jjj pixj J-i-ci'i ^Lul Jl I-A& 

S^V L o "t*> > yi —c. (jl Jj—1L jolaj ((_f_^)alj jl 4a.j-lJ (J>>» 1 £^a j 

J—jl jpij ^ .. mi L jiV I (_5_ja J (Jaloll i_iLiu£l 4 _ixj Lfc Jjlal (jjiMi Jill 4jiJ jjll 
j) j) £j jl £j <il]j_] ((_]. )>m "ill a jlcJ JjJa *1 ■ ><l (j jl m (JS L ■»! lift 

(J—£ Jl -lalj J jlJaU/l Jo (»jlail (aixall j^oa, Lailj \jjj_ySa 

JlStfyi (Jj 3 4 -> i j-il j 4 jl% 4j j-ajl (Jjajjull ajlc-l 4 i\a& £t.us*i (jl ^Jl ajl3 
^ijlj JS (_5jJ 4_ajjxJI j)AjJ jaJ (^Jc- (_S_jlLa JjS IjiAj (4_Jllll ajiaiJI ^_!l 
(_j—lc. jSjl—sJI fixlll (j-o Ajlljj'y 4 jLr- (_y3 4£^)LLa3l ^Jj 4 iaS~i Ayj 

I-a 4jAJaLj 4-iLaat 1 ^juiLoiVI (jJaloll Jl "(Jj-aa jllI" jja3 jl Jill j jl j L"i.JVI 


170 



< jls.^all Aiij ^jYI Ja-aJ! ^jA U <nj \ ILa ( -i$ > nj JSj tLa ^alc . ^ ^ia] jl 

3 I 4 i-s.1 i i jjl -v ^jlc. AjIAj A3] jUI j A h*\l ^Lil (Jltla^U 

« t 

j a. l__ajl .jj j ^ajAlLall Jii■ 1 all 1 ->a.\1I ILa jjlL ^yAJ\ j)lS Ijl ^ 

/> 1 1 o jIaa 4 Ij i -^ 1 A^a^Li • ) 1 '' ^^ k > t a^Lal l A “\ V Lx_a1 

.JSJIj 

ell! i_sLi jSI ^—1c. (jijj! j (jL»jjji o ^pa <jl ^ <- r yj Vj 

jj laiaj IjJj jj Laj] — "al aV I j ^l*Lall jjx (J£j A^, an l -vl l aJ^ » .a. l l ^3'*.j® 

i “ <1L. J jftll j ^ r. uJaj-all (JJ^ll ^g-lt A^ajlall ■ * ’1 !-»ji^jjll (joJ (_gjlill (jLLiJ j W 

ojj^-a—all aJj—ioli till_a'^lc. jj—j J—aJT>-n" (Jkaliilj iAj j *^11 

t t' A L. i l j-'ll j j a a .vwl l A.Vll kit aL& (jjjj 14ll m alikoLt- 1 4£• j 

tlll—Ojlil Cj S'" ' $ />< ~- (d La^J-il 4 A'4)1. all lllQajI Jpll (jl _yl ^»1 ) )a j 

* \ j a^l l j jj 1 _Ljj_JI J_ic- AjILVI £ j3j (_Dli j)4 Ctiljj <^111 AS> joL^all 

a-}j_sLaj l^jl J CAc. ySa jxll jjJJ -b-ia. (j« Aswjl j-oll ajlfrl (jU 4£" j 

C * 

f. l oU'i l ^ n J (jl — ^ajio __jA La > _ '“'•*■ “ 1 *)1 »a jp> oJUA^. a^) j. na 

(_5 jjljAuj II aJjs I La Jjjj (jl j>Si-<u)JI j>4j 4 a4jL*JI aJ^jI (_s-l^ jl ^ 

jl 1 ^ 1 4 v-v "A^ . .1 (^1 a 1 (jl j a 1 ^ j £o ^> A J^ l J .a aJI^ UjLaAxj 

(J__axj al_SuS'VI 4 4 . .al V'i/'H A_Jaj1j4ll 11'' J ^ A A J't ■ ,'V 1 jjj j^a 1(J 4 Ival 

4Lk-a (jjjjVLi ^Luj p j>«J 4^‘La.Llait (_^3-)lpJI <j_J-^ dj'i/ j Ka 

(jj LI) tjAh "11 ^ _1c. Al :jla jljl iilliA (Jialaa ILa j>« ,aC-_>3l ^jic- (j^lJ 

tn j w 1 ! L.1 r-j\* JjiaJl jaiaull jj-a tJS kj^-— ijl j£“44 aLLmJI kl j Ua-' l j^ll 
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lijJ 1 tliui J Ja=Ji ejjuj (jSJj 4^4iiHx (JLAIUmi ^l Ig.Vn Jjalll lj£j 

^lxj il vliV j aJ <jx gjjj■ aj (jl ^jlVli n 1 Uil Au 4 tillj ^Aj&jJ 3-xj!lU1 dlljLnll 

3__j_jx^)ll till_ LiLujVIj laj Ixj 3 lxg.lalij^.1 ,jx lj£j 4(jLajAxj (jiuijl Ai& 

ft jll i JL> dilj UUlo (jSj ^1 (_Jl.ljj]lj c.lalajVI (jx ilS {jl —4 a)LuJ1 

4t_»jUlll (jx AluiLuiil bJA JjLl £ jjJajJj 4_^J jj-a tillj jl_u~J ^jj jj 4_jl (jx 

1_II j (l_iV (j^jj (jiuijl j (jbjAi <jjj jjlxj •*-*.>“' bjl£ 

oAlAa. dllJ_^La 3llxlil Aic. LjV *bl ^gial (J ill £_ijjuJI (■ Jbulall (jl j£ jxll 

.guljjll eAA Jjx (Jl j^u loll 


{jl [_)■" '■*-jj* ^lll illlialijjVI (j-« JJj£ JJC j£jj ^jJc. ajJall (Joxjj 
{j_4 3_C. jijxJI 4_j^x^ll 4jX3k__)xJJ AAiLjal a j3 — 1 $ ijl Lxj 3 4 i i fl l nx (jjSj 

<3_4^1x11 j 3_a^L*JI tiiUDlt ^gJ) 3jjSlill Aja-jjljju^yi {_ji <-lijbJI (Jj^lll 

^g a 4,^)1.a loll 4 jiaLuj'l/l dll jail JsIae- 1 ejL) j £x 4_uiallall 0 jljj jlj jjj 

(jj_£j (j 1 j j__lajx]l JjLll {_gic- 4 -ttjlall 4,J»>^ttll 4jl»xill tlliDlxll 

J_J t(ja Jll jll j Inna jil. j jA Ig-el-iHixl (jlS Ijl Jll Alll {jjJ (jx _jl jl . Tkj / I 

L £ la 111_£ (jl_3 f _j {j<a j 4 jj_j*3ll (JaJ (j-a 1$ in Ixja 4 > m M li e lull Ifrfy 

(J) _ ~i»j (Ji.J_jll 0 jllj (j>i» l (jl (jx jll ^J&j tJJja.VI i>bjjl i—a*. 

^j 4-alSJI ajl. T j j .i r i/ cUaaJ ^gi 1 llu jj£j lx IjJjSj 4 jx^ll pljaluilj 1 txaj l 
«illj ‘4j...al Till tlllDlxll tlu^ (jx U-iajLjtx IjJjlj *illjA (jli i JJjilll tl)UI^>a.l 

I 

JJj_II ,_gjjixx ^glc- 4lll jjxll 4jjajljjll tlllalllxll jjx 4, mal no tlilc. jx^x {jl 

jJ-a_JU 4_xcb (j-lc-l 3jjjx (jx 4jTl/j tljlla (gij l^'x.?!.jj L S_J^> (_g£-j*xaj-all 

^IjlaxuL. -il jjl 1 1 -\a (_gJI aJA (Jj-tTij t,_g jjmxl l (gJc. {jxuul 
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1. i 1 ^ ± 1^9 \ 1 jiafc j AjjSlJiil _Jis)l\ 1^-1^ JS ^c>^j * U^* 

* 

.Jajl jjil aj2 i—ilujJa] ^ja V-iJ 

i j ^a l , ^V 1 ^Lul (jAaa^Ul j li/i< jiuiSJ IaA IjAfrlwiJj 

4_a^UJI jjL_J JaJjplI ljI£*C. J <> ft jll j£- J iAJ jjaii laj tljLJSil 

^ ajAlj j i jajll - 'A".... J tluljj Ajlaa (JLaJ A^-^ 9 £ jjL-aj-allj 

(j—A v_j jllaall ja jj£L AjJojjxj <j j^>j Jj]I ^c-aII Alia! jla t AajteJ I 
4ja^UJI Cjla'ilc. (JJ jia jt A^lLall (J ji.YI CjUa-ll jail ja JJ^I AA*JI 
a A -A ji jSi_llj jjA—= k j tgjija L)ja j j3jjj AajUJI j 

^ jV«l a-i. iV 1 ^ \V' ‘ 1 a ij. . >» i J '1 Vi >1 jj ^J5i A jSiall IgatjiJajJ Cjllajlj£ll 
<■''!■. il 4j‘| Ajj i-Uaij (jUxJI ^ jiia!}lx]l ja (jY J> ! ■ « ■< >I I £ j3jll jAxa 
^ ]| jjjSj jjjS Jl AaJ j (JjUajI jj l$j) tAsJj J) A^.lj jxi CjU=uIjj iaaa 

t i-.jl j “il l CjISJIc- <ja Ajajtua a£j*j li-e jjajll tlilalilc- ^uilj ‘Aa.1 j 

4_aiU]| Cjla^lxJI £a J-^ ■-*!' ^Kii;! AjLiall ja Uj»a ljA3 Jaaj]l i_AuiiSjj 

JjL II ja jl jj 1 *a iAJjIaj—J j .^11—*JI ^ ujIa^YIj Cjlc jjAa jail (ju 

4_^_jjjj t 1 — ■ ■ la 4 a i» j ajjjS A^ (_AIAj ^ — ilaLvlc- ^yA ^yC- j * Ja jail 

j a 1 JjSlA laC A i.-JL. .n^j ^C -jaisjall JJaII ^ylfr Alii .J 

^ k. a jilt <e jSIaII aAAstia IgjV i(J J=^V I CjUajI jill jja AAC 

■ ti■., ' t f lali'^ 1 AjtjLaa ^k ^jSl 1 jLt-aii Ajtala-a A^)a^ jill IaIj 3 jji lAA 

jit 1 CLilc- j‘ >» jalll^iajjj AjjajlaJI A^jjuiall ujla^l*JI (J^aSj 

jl_a 1 j <a. J t^yjC-jjJaja JjJa (^j-k. Aailill eAjiaJI viljUajIjiill Aj.aj >U j JUaJI 
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«aj£U_U L—g-aC.J Uajl (Jj lajJuia AjDIc. lAJa.j t'uajl Aj jajll AjKAjdl 

t J| '^ *^- j <4 Jj A__LalKJI A__j ja j]l <j\j mV I ^ 1» J jl _ n»nll jA I 1 a j 


j j*]l lift jla jijj (^jl^JailuiVI fUJI jjjla jo I g n/K'i ^glll clsU jUall 

AC* ^uUj) ■ ^ ■ < *X j j 9*^ ■ Uj I 3 i J j I iil!j jj^j lj] c_iK V) j IjA t j£ju)! ^ f vs > >il l 


pL_SJI 


cljjl ^jj (JS lg,«.^‘i.ai jill ajJlUaJI <iKll i_sVl SjjuS 

VCiL-aj^l jl 


AjsLI _<^...yi cl » j "*■ 'll j» JjJjJl ** ^Kll ^‘u ■'l AamuIIj a jSjJ La I^A j 

j£j_ill jl £AjuJI jl t^tliilUjHill) JV-ill Jl>-^1 ^1 1 /w . l l ^jajjll |»IaJ 

La] Axil.) ^W C >,J ^j|jj] Ijlina jjSj jl j£*aJ La A^aK pl. ^Tl ml jl 
£-Uui tdlj Jlla lAj~J.£ju> dllia jAiJa (J ja.1 UlLaKl (JjUaJ jl jSii jo LJll 

" » ' K" _lc (J.cj, 1 i .. ~i ajSl ill Aj]Lj l jsU j jSl jl jSyaj "JaS" A^aK 

l| J_q~V'i Uia_jl lj__A jl Ajjto. iil]j ja ^a! jA La (J*Jj . jl jJa. jl 

«Lu9_)i i~il y»KH a^A ^gic. A j ai iUII j ^ s e ‘- j-^»j-° ^g-lc. A^o-ll&ll dlUajI jj]l 
** l- ■*■’' jl jfLoj "JaiT A_aK j.a ■ a UK aJolAmU Ajjj^K U > i ol c j<oll jl j 
3 < j-i .* ^ AjjjJoC- Jajj cjlTJlc. Ajjjj CijJI ^gij LuUti Ajj] jJ jjj jl ^Jmjj 

^_ i jl i ' Vail cllljj_iua (Jj*-o jjij lJLo jaj cljjUJI . ^’>11 Aj U in i ^ U 

tAjlll ^gi jjSjj UK1I o.igJ AcUui jJU ^ ’il-^ll [Ajjj^KII] AjllslaJl AjUjjluVI 
l Ijajl j] Jjj i_s j*j oAa. J»l vlulS jl j A^jUa jj j^I AjU"i.«1 A-oj j£] j 

i_j J _uij iLiia ^jL i' 'l ^Kll a^A j jjaij jj jl j jj=»- "< . iK " Ji-o AaK ^ui 

^ If- " ji jj-*-" jl VI j»o' Jla A <nK C jaII ^,au UK Aa.jJ (Jsl AjUlLujl jili 
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t•*it A_lLaJlu)')/l AiC-j — A <n!5j Cjlj jLall jjJ djLIajI jill jSjjJ 

tAjiall -iaxj .iijj _jaj "■lai? (J^j "Jaj" (Jxa ^^3 aJjL&4 

i'il C ile. ^_j i'ilA. .> o jjAall AjKiljail ijl£>bdl sift JS jl £• jxJj 

A^-jj jjoj l$_la !il£ jV l^>i»jj sAj j-a^)]l AS^bdl J>La. j-a jjiaxj 

i-Mj *l*- ni l ja-^ml l jli tAja-Ai^allj Ajaj^ij'.ull A_ol£JI aSjjui ( *_a d** - ' aTi Adajljj 

j a (JS. ,_JAa jl jAiJj tA^a > i ni b Ljajl jjjLa j5La. £3 \j < _ S J! £SJJ 


4<J j -vM ! (JJJaj a£j3Ao AJajl_} Ajca^j ^^JaliJlj (_£ j>s(Jiljjll 

Jjj_Skj ir AjC- 1 cl"'A .a Ajji A ;Ull ^AMJ AJjLu j* ^C_jll 

j r_ jl " U y j e. "i_j]£" jxaJ A£ jliiui Ajjjj i' J-VKj W ji V Ajl j£jJLj 

A_aja^. L^aji (jjlill (^y& x . ' . j j t^Lv-a (j-ljl -3l. 1»'i m' Ig-iC- -iljJJ V to jIaui 

4 "A 3j" J "A 51" d -^ 0 iiljliiLa31 CjI j t ' i l /iKH Jl (JiluLa (J_yaJ 

!*>■ ' I ^ .>■ jj LaS Ajiajl ^j<aaol Aja^ia-s. jAl_jla A-iu^pJ! i.l i Uni l jail _^u*jj 

• Aja.^1 jj.uall cllbUluiVl j* l.»j-i»,l 


i^l jV.n *1 1 A__iLajl i ~ > 1 *• i.i a ^ lr- A Laii!La]l ^uIajJI jjj ^jViImII lift j 

j j "'A j Ar il l j| 1 il gtjJajJ A£ jiuidl ^Ajjdajl /vlioll^ A-JV -ill (JLiLomisJI j 
ILLoj j i^jklj £- jj Lj_jlS AjJ^a__jll jX-j Ajj-a^)ll CLjUajI jill jxs JoaUjuU j 
j5 3 k' 1^1 jll jlj. ■•!' >U i'.-VIj ijljAM'.dl £- O^Laiskl jl Loiia 

4jJ]| ^ 1 'ilf 1 , /TiVI aj& A U a* La Ljajl 1^3 cA^Lall djUbjIjj 

. AaISJI LllUajI _p ^3 
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lA^Xc- j 4_a!Mc. dll&lc- <a jlii« j^ll i-iu^ill JS £-aj 

C < 

ilo ^JJ o ’'j w dllj^j&c <£lda! jiui_jl_j jLajii jlS-olj *r n <nl 


associative ^_ IojI jill ^I*j _11 ^_j^Vl ^ ~»11 LaAAic a jaI '6a11 3^^ 

a _IjL^nll (juLii! ^ic. jljLia.1 (_jl jjj i'iw La jAj (learning 

(threshold effect Aiixil SjaIL JjLoj £ >i jj$la J] ^ ^ ‘ ^V j *1 ^1 1 j 

A jJ jA=»-a 1L - ■ ''> c -.:.ll (<5jl mil ^ Li ’ I j'll ^lull dlLiaJjl _jAui] iJIaJ ^13 


Jjl A_ j jjj 4-^Adaj <.**il iiA-'d Jajj i^ALcdl a il-s.-iwil d j Uxal 39 _jLm11 


4 ■» 1 - H i 3 -V A (_1 _sjj ^3 4ja ^ <15,1 ^9 (illj A ■> J~Tl (jLoil j (<Ll3 

_ljj V jl JS11 <i>_iaLkj i- ^IjIaj jtii^.1 4ia._|All <31 1 

ts—i £ j—^llpv jj£j 3 vJj^' U^°JJ 

^ _11 ^^ySayaW JoUl A3*3s.ja j* JLSjjVI f3 j *J (<Jj£lill 4-iadjl jUa^ I 

_*-« (_5 _s J_loJJ J_jajJI lAA ^jic. ,3n»ail (JjsJj (Ajj-a^ll A \x . y 

cl j] 4 j,,.l .,.-vlt JjAii jjSojui lAA j^ I jL»~i ‘oAjAs. 4 „*a-%» a dil J^La a— 1 ! >/l^l 
L'.i ^ i ’«».>. c.ill ^jJJ <jLa jA Oadll j AJjl -v aII ^uLuil ^Ic- ^ l » J. l l ^j ^~iS*n 

.<jLa !1 ^ 5 jIa cl-iVl jj^ J* 


< 1* a"ia ^Lljla liaj A mi II ojaU=» <iil JlilaVI ^1*J frUul JaaJjj 

SjL—JxJI 3_jlaj <Jl11I dJj^)SA jl ^,jcj.Jaj ( Ja-nII J_jla_j dll J jLa]l jxaJ ( _ J 9 
J j I_a1S JjVl : jmjl j j« _^~lVLi 1 aA.^-J jUajGjA jljjijA LaA 
J_loli V Iaa jl Au ‘' ^ Joj^)1I <3aC d)jl j (J&lall ^^jll d)Lol£ll 

j***,"3 V Aj^dJI <xlll J^ual < Iav aLuliJ jl adlj (_1 a 3> ^3 <JaLuUJ 
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j_xV I ~jlv.. * Lajl j idjlxKII jx .Ij jxll j Aj jxJI jyj £xji jx .IaS3 

jjxda_jj * <_ulLuil IjSj tAjJII ac.1jSI 4jjjIjj djUDlc- -I n-v'...' 

c < 

d lmjl djljjxll 4 is <rv jl I.AA ^ ~'» a i(_£^i.VI (J 0 A 2 J Jl Ajjja»x]l JxsJI 
a J ;»j jl tdjlxlSJI -Llxjl £• jjjlj jl Aj V jj lejljjll j jxaII (Jl Aj>ba.j Ja£3 

—Jj 4_ *jjj jl Aj V aAjAa. Ajjaj dll‘iil < ->h’Vull ‘ «' .frKV1 jjJ I^jil 

• AJjAj eAjAiv. A. /i djlj Jxj ililiaJI eA& e. jx 

aAjAjk. 4jaltV4x. JA^A i _sLxjSI o^ya j£ (J Ajl _Ja1Lj j; N > J| 

1 i*i 4 ) (^ 3 —irkj jl ejj^^da—II l AjLx jx lAA j (djlx^lxll jx 4 iM U jjj 

t jjxJI jx a_^. Aj 3 jjx li> jlx j£xJ AjujJajxll djlc.1 Jll jx jj£l ji 

jlxjji (jl jSkAij (jl (j£ja.j lAjjaxllj 4afyJill Ajill jx ^LS, £-IJ jS AAajj 
c , _j*xa ^J ^.laJall djlA Jx] AjAa. J j^ »- i‘i £-daj J*3 (Jl I JjuJal jja. joujl j 
(Jl aAjAa> dllAjx Aildal Ic-lialujl t ^ Jf- VI 4 jjjxJI (jx ~ 1» i-ill 4_JV a]I 4* il l 

J_xJ jj jl ^ V jlS <jl]A £x lxgj£JJ (B_JJX-ax]l Ix^jIaJx "^kJLx" 

A—J jx Jl I—ll.l j.'l-dllj aLLuJI Ix£A3_jxx f ^ -~j I >»■ >«*« Jj t j -v II jx Ajjxll 
j—4 j Vn I J_jSj jl Lilj t JxJall JLIxjIj (jlxJJ 1x43 a jjlxjxil Axxla^U 

lg_*x £j AxxLVI jSf I Jaj i dljAl Jj djjAaJ Lfui djjlS L$jl I dll A 

dj—JJ jl I x Ajl ’. j Jj] j_jaj j£l j i A.4li~^x »jj‘^ li ' djljjxj 4 l-i vi^j^ jVI 
lx£ djl J_jx 4 al ■ >»l j^£j ^ II (_j jx JI Jajl jlll I^A ^x »^4 3 

. f.l liA .1 (Jc ajlc. jxjuxj Vj JLi JJC. I^xl — JJjL djij 
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ij—A J _& ^ S jj« i- ca ll JA jJI Aajlaia ^A iasdjj 

'"^1 ^t-vVl ^2 ALmJaLiil *A jijiViMajull AjJYjJI > * i lxo il] ' jjl jiujlj ^jLajau 
J M. ,i\ l »_iLucJI rj'^ ^3 l&JjAaJ Lj (jlS A -k t 'i .a l l A ljlll l A jiji j^SI 

^ 1 *iay» J A cJuljjll JC.1^3 i iLjjjSI (jlS .lijj t^lxjall 

> \ /k ^j| ^ ./UU W ‘i I ( ^A_m^jUuuJI^ AjJV-ill dlLajuiall oAA l—sUiu£l 

^l*jj J ^Jj AjlU. (jjA oJj.lSk. Ail^=y (JjLjVI AjW-III cl)U**aJI 

AsjLui Aijsca j3jj _jA i—ljlla-ajl (_JS La-iJ _j tAS^lwcai) t—A jjIIi 

<JjLuai_ill (j _ a jpSI ji A<u ,i<i] Ajjjiillj Ajjlj lg_Ja jc. ^ i >> m £• 

0 

A_jidjj]l <ljy i xu^ /lj A j» a.lltiJa <—i_>*j Alkali Aaiij A^-ill 

j z'Vi jl — Aj]jI Ajj_ya-« Aaj-cS <_£lj e.idl £-a — A-ajlalall j^AJj «L» A<avl*J 
J tjJXJJ SAa-la. Ajj>»J AlSj aL*. j<a JS tjiajj ‘®cs^ AC-^ajiJ 

jLL AjjJaLall SjJaJ U*)j JJuiajAll JjJaII ( _ s ic. I mj ii i lj ^ 

O' 4 AlJJ _ < —Aa mfl]II (jx AaikjJa A-ajiala j3jJ ‘ 

. AjLosJI b'-IA AC-^wi 


^j-.a AC-j. A-x -a l$jl jjA jli (jl^aVlj (J^}i ‘CP] A_i-<a^Aik 

/ j - 4 C-ja2la ^ !1 -» j &j jJ*2u Aj-ajiala Ajjj (jj^ 

^_3 eUkii iaS3 JlL<U V (jS? ^ ^ IfJ! jLi*ll LjlSAi-aLall 

( _ s _1] 0_pu» JJJAJ y <j2 IjJajj tlliaJU l^3*J C^aji JiAi Jj 

-*y i (j_j_c- jjc (JSJu IjJ] jjwo Lailj i^iUJI ^ ^U^/l 

1_&lj3 AaIui 3 AjaJjj CjUUS llojja l^jlfl kiiiiJ jj*j tS^J j' 
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_jjr*tj L a (3*^ J Jxl.} aJ^xo £ • lai jj ^ 1 ^ \* >* ^ Ji ^>o ^ 4 -Ulx^aJI 

iLi—I xj ^>jtn>i j AxJ Lcj3 L^JLoxIujI I iS^ AjI JU 1 ^ JS L-jLuSSI uj £ *cs>-i 
AjS__i^j A*j—>_< a (_j! Ijakjljjjia l^J 4Lal2 4^> jlA'i^' l 4 j1i jl ‘ c ^)» j ‘ l ’°il j' 


<>JLi1__la^]! *-J f < -3 jj«^11 Jju .VA^ ) ^-lil W^ ^4 joj!•»'<' AjIY J 

(j«l—uYI lj_A i. nm) Ajjj tAalj^all ‘*''aj^11 JjJj il 1 ^ . U. i 

Y dj1__<jlsJI j_^ AC-jAa-a <_$l (jl Aaj Aj jxjll Aj*a_ja 1I djlSjlxJ ^a^jJala]! 
(^*^1- J a Aia1£ Ac ja^joII ( ju ^] Lq 4j^>a^l! I ^ Y Y ^ l^J ^jj^j jl 1 ^ * i 
dll— jLr . Aj— uia J j* Ajj<a_j]l 4ja^.^a]l jjjjuj < - iU«Vitt 4 il^»l 3 < >. ^ 31J .*■ 
j_j—«jll jjj (_yC-j<- 3a jjl Jjhll ililClt jY JaS3 dlbj iAjj<a_j ^ '* _J^ 
- l-ijl-iA il l ^JLla VK'i ljtli‘‘« AsU a Ac- jaxa jSjij ■■ j^j ^If A-aiaia 

(j—o (_5—9jYI A-a^ lru - al i aJJ—a_JI A*jjUI aOfc j t jsJ j^j jx 

(iS^J — , -a 3 J A ll —11 ^ylc- f»jlall) _>*ll ^C-llI <Jaj» Jaj jL dilAaJ jp]l 

A 

*AA (jl j ijyjSjll AjIaC <^2 Ja.1.1 ja j (JS ^ ISjLui ajLajiiuil ^ <_£.3jall 

f*J—“'J^ll — InjKVlI I £*3ajll ^JUa .XiaJ jj<a_)ll jjj djlijLJI j« A_ajtilall 


>jH «-3A l^J9 J^-^j ^jjll <■ ** AjI^t JI ^J a -n Aj j»jplj jl ji*JJ (_jjll jjaaIIj 
3a all AjlauJI Ajiill jl (AmajAil 1 "' aiu laUiaVI Ajju 


J_j ‘Aj j-aj]| Aj*j»jaII JjS dluj j^jllj j^ijll CllijUJ 

dlliS 4fl ja JjY AJaaJ £a djliJjj ^ jjjjj Jja.j)l ^1 j^Jai 

jj— gJall Ajl^J ^-a l^iliiiSI AjiJI oJSA ^ Aj-odalall <_ijJjj]| JcIjS jli 

j_J—^-il ^cl^3 ^—iLiSI jSxj i-^ll-M Aja-jjj j ‘^ >j WI I L-'i lailjiU V'll 

A_. Sj ^IaJlj I j* diiajj te.UW AjSj] jj 4^ ->l AjjUa AjIjaj 
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‘ - J 11 » *1 1 ^3 * aAjAa. jjil jS >■ S i > 1 l &l Ait i )hi ^^-Jl ^■‘■‘ tli 1 

. 1 * 1«*» AAj^ta A_uAaljj ■ ‘*<l;la«1 oJuJcdl 


1 «b.Vii< Ajjj IgJ l.m! dllt ja;* a a<_gj V 0~) 

<j »jhia jl j cAiJika dslsjljj ^ cs jl_j»at jl ji» > n . "i jaj ^ylt 1 $ lil a. tj^aj 
-. Vi "i j j - < p ?" tljLa^jlaia _jai £a jjJ LuUJ ^_j-JI Ajlilajll t-jls^lxJI 

4<;.* ja £ jj |AA j] :oA_p>a AiL Jjiii jl Lilj lUoilA IaS*J AlAjj 43jivaaa 
(ULkilaJ—ui) 1 ;N .t f 1 ■ U a jApj ^1 A^jlaiall AjjaI jill -Mjjllj a£x 1I 
illYi-i) 1«;!-•■<-»;-- H pi—alt £ j_ jSI j jr— U, J ^*'j 

( j j ^ 11 j i “ il -11 t 1 1 -> laj I tjlo jA an i ; —11 pi-alt j (.h Uty l J ^Ixall 

tji 1 iJI j;- £1 4__alii-a a jtlia j jj semanticist-semiotic theorist 

j__ja j aj ^^illail-aJjuill Li. nl ■ n l ij ^ *a» t _pll AjL-a^jll jl Aj^jl^jiail 

1 Vi l A " c^A-lt jjnui^a _pUaJ j t A Ja^ t a jj Uiij tojia.aH >"lla»atll ^-ilj2 

i(_a\_ja jAmi'Ti (_$1 (jt lalaJ jjAJXJ (Jl ji V ~ Ala j»C-^>ll (^® 

ji ^_aiaJI ja jli jajllj jajll dlliDlt ja A^l .a l l £>AA jiaia jl£ li jj 

.(JjVIj^jVI ja jll j ja jll PjlLlljJ Jalaii ^ (J‘ - £ * ; i 


jJa _a PiiM «..n a J^ill AJlIII jt aAja-all Cjljjjaill jl iaajLaJI j 

Ijllt U 1 ji -"M..,!.., a oAA=^a jJt dlla^lt t-iJjoi a ! a la -all Atl jSII 


d__jjjV % j <Vi£aa A-iaJjj Atlj^l CliLajl'na ^Jt Ai5 ^At L \a * 

1 j ^ . Vi l J J '. .■<•'. ]llj dla^lt ja Ail jail A jli l vi tVl ds^LuiLaall jl ^^AAjj 

^ j_ajll jl Ajj tLjJ A_a£U. Ajjd ^li ^xi jaj tAjxi.ja ^Islj CLimJ 
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j A VI i* '1 -I ’w"; wil I jSj A_ajL*J| -I >A*. ..I ^y JS a vij CjLOUII 

jjxjll (JjXXu (jl lift (jJut-o 4 (^all dlLoilaJI ^gjj ‘Ul.- JiI Li 

Jj__jkll (j a il£ <Xl_p (jl Aj V 6 J W <1 lIjLjIc. jlaj^ j (Jl j^aJyU A^^IumII 

A L^j__iJa_^)S "'H ^j IjSj j AjI>«->SM 

-A jl4.II 


(jV A__iSlaia a j J_J > la (JXaj ^ jLuaJI ^ jjll ^jbjjll j-a £> jj 4 >ajj 
w Ja^iaAJ (jl—jjj (_£_jaj jUal (jj^J jj SAj j«jll AjUl^jaII A-aj iala 

_] V Aa^Jal j Aj j/i j diLajix-a ^ ^IjjJ (jlS-o^/Lj j j5aj (jl (j-iAjJa (^LjIj 

4 Ia jA ja. Aj-allaj Ajjxjll A jt^ jail jV I jiajj 4 jjaj t_)Luu£l V J l$J3 

i4_l« jJiia tillable (jj^j — jj*j ic-Lu-o ^1 4 ji*jj ^1 (jl£u»yLj ,jj5Li (jl 
cLujuIj 4 Aj jojll Aj» •v jxill A_La£-aj aJuIXLo XuJ ^A AjjajJI A_mll jli 
4 jajll (_fl 4 Ajuj* ^jlc-VI (jialall Ijj] 4^L-aii« jl l$jjl liLja-a l!uX 

AjI jj jaj Igj ^hTn (jjll AjilSUI jSJj 4 Aj jajlt Aj*Aj<all j jj-raJ <_£jll 

A jLaIjj .1C.Ij 3 jjjiii A^kla. A^aJ jjSu JSj 4iajXill l.i$J ojij A,»,>>»\A 4 J n»nl 

dll iill jj. 3 1 XjIj jg 3 -tlJ *}/ J3 ^LoXa-a IjSlj I.J.3E. lilljA (jl jjC. 4 A 

_3 £_»Ja jj (jl Aj V a j-lX (_$jaj (J-oljC iilljA (jl jSillj jjAa.j 4A-l* .j.Jai l 

_A A jj-s. j]| ^jX'^11 (j__« XaSS I j*y» J JaLajl I jLal Ajij jLuc-VI 

jj % *' ^ ■ < l a <A A i j t AjJI-ialall A ■ ^ . ,■ 'l l t **' t 9 11 1 ^A 1 il Ar. A a 

j 34j ^ If- Ia 3A*J ^j<o ' , ^aU 1I Jc.l_jall ujLajlaia ^JL*J 

. JliiJI (jjsj 
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1 a J A—aLaJI A-un^ll AlSJudl JlajiVl ^ (J _P> 

l^ak I JJU& _^jjijI Jj>mill ejlc] a jKa (J*aj (_5^ 

i j p ■ .1 jl J ijLajx—ii JlLo ^5 jjluuill S-ijII 4 imll lj JLaJI jA LoC Lil 4 . hhiH j 
( jl 1_j3^>x-a J—jLa 3& j&j JJC- (y* c5_p-Vl £^jjVl -iljji JS IjSj 

< I 

t ^ i ,< Jjl^ jn il l vIlAj^laj » Lcj 2 (jC- o^iaJI o*iA AjlaAI iJ***-^ 

. < jC j-'ll jL JaSa Asij V Juki!) 12 a j (grammar & syntax 4AH ^LuM 

A JlU (jl 1_*A 1_«jl tllJajlxAaiH 4(_plsoJl CjW-J 12£j <4jJ] ^lidl 

1 1 ^Jl HLa jUij Ojkj aJlA j - ji.vi <_£ .1 <u*j dnaJ (j2Ul£i» 
•> ». > (jl lf^ LqLoj 1 j ja,} ( J iW’il l 12a (j^Jj (AjAl_)ll A ji l mU l Aj_^iaJl (j»o 

1 ^ il ■ .,-.< 1 AiijS j Aj4j_^juali A*JiJa jjLiij AjAl^ll _j\S ^I 
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^_II &L-J- 


.43j*j jL jjJak fJ*j (jfju V 


jLI j jlS*ujl 




■4_LilfiJI Jj_axil (_£ J_a ^Jc- 1 j)l> jJ 4x111 JLi-a ^3 jj*^-l 'll jl jJjj 

43_^xa 11 (jl iilll£ I ^ i4jjla3 e_jJ3 4x111 jlj e.1 jsljj JJ A l■ >iLoJl 

al—& J—ja ^_ 1*1 ^_ 1 c. Uu^-is U 1 ^>juaaj jl 4 j£xj jjjS _JL ^ 4^0 AjJaall 

jljaSul nIJ ^ 11*11 (j^likJj (JlilaVl (jl ^yAJUj ((JLuajjU aJdxall 4^aj la Vail 

ljUi_i (jjjJl «.LjjjuiS’1 JULV 1 £iA-y jl <—s^xjj <4j_JJI CjUllI -l*"’! (JjLj 

^1 1_oJJJ 11 a l4jLx^JI ( tg'i»l 1 a'.-\ jjxlxjj 4 jj*j 4jC-La.i>l C.lUu .1 J 

Lij Jll 1 $j !1 4jjJ 1 J lg.<ijU'ij l^ViiTiTi Cixt <jl j Jx -iillS 1 " um.i 1 iS_)=J)l\ 

a jj :i n jJUB Jl HjJ 3 j ^>jJI ^Li-ol jl Jc. 11 a jA^)±Jj tjjiJl (JliLl lg_i3 


jLi— j jjljLaj jJjk 


1 4 ij j-ll ft l£ 1 .> w ftjj 'jsi 14. _K 


Ja3 JVi. s\<n] /ill I1 a 
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Viii jLljLj jjja.Jjfij j CjLjjLJH (.Laic, (jx (jjjaiS (jSij 

(jjj Sjjj tlfrjL.rtj $^)*Ua]l ejiA JjuiSJ (J-aLij (JjLui J J*® (JjjLuiI ^ylc. 

t"A_jJl 4 -i1aI" j_^A Lai] Jji AjJ ^jic. (JalaiJ oiall oj-iSJI (jl 
ojl$-a C-bV JaI j' La Laui jj :-JlilJl JjAM (^Jc.— Jj*j (ja^J 

£3ljll ^3 jl (jS-aJ AjAja ji AjuI£a) Jja-a JA^I (_>ulj ‘ Jla-*ll I^A 

! n . .1 > A J Scls^ll jl cn t f^HW A *v ^1 1 <- qJ ia ^3 

, J" ■.. ^ylc. (JjSi (jl Lil I.2 £Aj (JSj *u (j^L-dl (^2 ' g> ajl > 

A_j ji] -A^a *ljl (jit ojjl ^ Aill Aj^iaill AjIaSM jl o*la£]l (jl IA^Laa!! 

i '■» *1 1 |j£_j Ajjja2 AJlII AjIaVI (jl IjJj 11 jl ■ LajlSj A m <a 

Ji <_$j*5ull £-oll yj J*ilL ALLa “ La _ <jj^ ^*13' 

?L*5I j ^l=kj-a IJA Ja (jSil j tAiill <Lk«il JJ ijxi- (^1 (j-# A3J*-all c_)Lu£l 


I_il Jj-JfcJ ^Jlil jA (_$_>Ju!l £1 a 1I (jC. U (J-sU. lili ±*.jl 

lOfrbl iSj^^ ^1 >jVI ^jlVl MO 'if La _>UIJJ A1 j$-“I (^3 L$3jj ij' C5^ 

jj_a j jJfl Aj3 ujjJUj t_AsLa (jjJ (j* ® J,?^ 3 ^jl ^ jlj 


<1j^uU ^ U~V| J (jl (jJc. SjJall -Lai Lull U . n x il tj^jj ‘6J j^jll J plSill 

I d ■> j (jj—MJjlj (jlaJJ—^ ^-a JlsJI jA ULo -LkjUxj JJAJ CllLa^tiia 

tJtoall ±ilu> J&l jSll (j-a LaUaj ‘ ullLiill ^»1*J ^JC- lij^lj t ^lxi ll ^ 'h^ aII 


(j^ ‘ijj^J l-»\" Ljjba. i ya *J^2 (jS Luc- < 'l l *tlL» » ^o ^>» X» * 1 . 1 1 » ) LaS 

(JjLuij (jl jSilLj i djLiwalj^)11 Aaljl J^J f>-^ j)^U <Jj )» » ^l ll 

Aj^R^all ^ j..iai s_slfi >■ ■!<"' ^jiaj ■""I■*a Aj j j *k .i l l Aj^j laill (jC- aA jaIc. 
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A—ox] ,j—C- a jaC. (ja Axol jll ^ (JiJai ^^gOa. a jiijla l$jl j^jj ^goll AolaOal l 
J—3 iLalojLo—111 cLalc. (jo oJjooS -lao jj Aol jC V ,joj 4 ',,.Vs.J l 

j-£ a— iJJI jj£ J ± V" :o&\Z f*J O jAaUa x i ^JAjI IjxiJ 

iwJJjVl -Aj^ -v h 4 1jl~». <_5_JJUI (jool 4.La% joV' o' I_joC- jj t* j»“iU 4jjl£ 

<4__jIaJI .iio (JiU ^cojJ Axosll (3aJ-i ajjo^-iallj Jjjo>.jo ^4jAajxoJIJ 

tt_i—u6u (jSJj ViiiliS jj£o <j' <—io£j ?ajjj-a AjL aJj^>.jo IgoSjj 

(J A ja»jH J 4 ojiia]l Ai_jxo]l jll Aljlfill 4 _ijlVi\l jjlj cljjlo (j' (JOjui La£j 

Ail—uiVI a*l JuSo t—^ A W i li n .^jj LojI j ~ 1 W JLilal ^ (ijl^jba 
A- oso£ jo*o— all t r .VI ^Ic.j AjjjJaj]( Li^_jljiil] _^aV' £■ Jjj 4 1 ».^1 1 
Ojl l> 41 1 (jjift c-LaiaJI ^a'joll iJr^ caJjiaOoll dlloLiV' ^gJI Jj_tajoll 


^£•1 _j« c—siiiii^l 4 oio ^ jUill c. j. --*1 4 iiill j j^^j 4 iiijr'l l -j* jjL-aoj 
f] ijj LaCj cloak,j]jjj AiLuiluiaj AjjoSU CLulS La ! jl (JLuii jl — 4 i jIV'l l 


VAj’vs^ (Jjl.ll lilloA j£j 


universal grammar JoLifl ^JSJl jaiB jL <LIB s jSall ji j£jJL j^j 

JjV 1—$ic. J j l$o Lajl “ Aojxlll iJLjl jjaJI j '..iq-'I jll ( J.'.,.' l J& 

^ —OA jlj oSLtll t — 0 1 — »g j j o LoLa jjui ^ vaj CjloiLollI ^llc. a j-a 

O' ^ ji-«3JJ ofi Aol ‘ ^ jl ; Aiu-al ColjL^iol Ao^lo ajlA at jC J J] 4o_)ia>.j 
^-SjJ4 (jlS LaC. 1 &AjJL 30 Ao_? 3tJua J l-iaxo joSI j-' 'l l JlC.) js] Aoilalall AoiJI 
UJ— 2 J*-i L® Aiil ^jjjjUJI (ji-l avl a l l J 4 JoiL) ^J\ (jjjLall ^ 

UJ^4 (jl jjJ I ^i ' ^jLi-i jj2jjo La£ aji n o d l Aoj^-kill Jic-ljall jps Vj^-« 'j^C. 
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£3.1 :Lplj LoC A.r>»>il jj A^o^^i-a AijJtx ^1 j . l l 

JJ lc. (j—« ij *«<*- A3 1 u*l j V _J5kj (jJc e^jilLa Ia J*Ua CjAj (jl j <•1)1x111 

* * * * 

O jflTi Ail-ftC* 4jjj ^ J'q“i \ ri g jjj i Iftj1 ttbit-n A^oJ (^cJsxuill 

Jjj 4jJ J£ 0 ^ ^ A ^ 

^jic. (_pajjjtx Lo jjSf <illl i Jc-I j£ll i.. tl » lTi^ l -IS*-) jjx Jjjj lift (jl 

I Jill 1»J 'V'^l iJc*l jiJI aJlA (jjJaJ iilli ^jaUs Jb33 _jA Ailll )J 

^ a di j fiw i Alllaj<A Axi^jixix < fjii ( IjJL) ( ^jc> j _ 1) lx ill l^A i ' )X 

a,l_j_^x 4_jjju £_« l__laiJl j Aijl^xll jjx (jUaill AxjuiIj a^ii. ^_j ti >a j - lto - l llj 

^i*- Ax^Sjx ASjjw *j^ j,j] jau lx jjlfr^ui (JlilaSfl jIjux d jA ^xj •o^uil^x 

.Igjlic. ^3 I g*il «j 'Wi jj Aj_j^jJI JC-tjiH 


^uiil La^x Ail c-V 3* ‘AxJ ililjJai. aj£ill ai^J jl-“*j 

i* < i_slfi jjc. Ajji ((JliiaVl AAilaj "if (_jill ^jill (jx ®_^Ja>-ll (jl^* 

I jl j / x '» 1 vliI I Axlll j-- < i- »l j)“' ^1 a-l^a-xll .1C. I_jiill (-JjLiIliSIj •la.V ^tx*xj V 
1 -» a «l jj| AjljjI^jJ .ia.1 V ! <_JjLxlj till j {jt {jl l i 1 “< 

J tlj3 jl AjAajj?! <—s_^l jl xUxjj_>ll «.IxjxI l$j jjjll Ifri nSi Aij^iallj 

A__LxSfl l fl ' r - 1 j^lll -2C-1 _jSllj 1 ^*'11 jirs ’ll ^jl t*Ujjiall Axa^sII 

^hll jjxau t^)jxLix _jjc. j-v*< Jjdc- l^sl~i‘'x JaS3 I Ixj] AS jjK'lxl l 

j-y ill Jic-I j3 ujluuSI ^-iL'uaj V *~ ^ yt J nixl l jl ^Jlxll <illj IxJ “ l^=>-l <jlj 

t^^lSjl_UI I»jjj__*x l_a J *.j (Jl £ ja.jllj V) Aiill (j^ajj-tai ^jx Ljil jaluil 

■ 8 ~' jx tJC-l_«s]l <_sLiuSlj Aj-^aLiJI Ajj*axa]l aJA Jjl jSillj j 


186 



jj al*»A .a jj ]| jj y jj' ^ *11 i - <1 jl . ..Ill Laic. (j! Aaj.a-v 1 ^ . -^»AJj t Ajjh ill 

A jja 'll i c-ljill L " >1 -»jVi 'i/il Lae. jLa jj£VI IS 1 L<ajll JjlaJj jLij 

a ^ jl jA _3 J! j__j "V ' i a. j'»■ JlilaV i—SjS jA jl jajII j tAjaujiall 

#jjj£ Ac.j*ajj _ villi j<a ^C. jll CS^ — I J> s >*'£,' jl jjj£j JSI AjLlaJlll 
Jjaj iSjj ^jll Aa^JI jl jA jjl All i.ixiII VAjJI jjLa».AMi<aS ocli£ jc. 

j^VI jj£j jl jSLj j* jj i Atfll jiju Aaja. Loj jjLa jaj 

V j-v '-1 1 Iaa jjc- 


a_Sjl_stall dlil£ Ijl tl$ja (jLialia V villi cs ic Aijjlall ^jlllll (jl jAjl) 

(jjl 4-IjiUl jjj ^ ^il jalujVI ^la'l l jjjla jC- l$_lLgjSI jSLaJ V AjjaJ.1I 


J—J ^ (aLIS dll jiui £daj Ju L . j a a . U jjaj ^lill) jajII AC-Ij 3 A3jsta jlfl 

(j —lc. \ . . <u» j y A _ 3 jstall oAA <— jLujSI (jl£ Ijlj t ja.1 jAvaxa l&jAj^cxa ji 

■’ < <t ^ t .... 

1 o ojjv^a (ji ILL. oAjAja Igjl Aj y ~ LjjLia oAA ^ ~ Aillla jil e jjaJI 


l_daj3 a jA!_aJI AC.I jail (J£ jadajj jj£a£ ojjusja Igji Aj V to jjaJI Jj3 

^_Jj tA_ aLoJI dpi -> 1 olL LgjjjliLa J^jil JhAi AaIaj ^jJI ^Lj jlo3 Ljjx-a| 


^ jda j<a Ailll Ajjqj Ljju ( _ 5 j]I Ajjiaall 


jdjail tiUL f ljiWI 
. vIUa jj-i La ljLjbC -1 


ikil jl£ (jl j ^juiLlI jA (_g jlasll (_jiSil jA.lll jSJj tA-ajV Aa-a. oJSA j 
jj L'Uj ^_all jc. ALaLai Laic. djLjaljjSl D ^jL Ajl t jjij^JI jj-e oj*j 9 

.(jjla. cl£j Jji jjalsie JlilaVI j;L (*C- jll j>x Ajjl Jil dujjl 
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Jjuu Igjl jjj £-IJ tg*-a j^j]l Ajj^u jOSlla JUjljj 

‘ f ~L*ill ^jc. ~j)g *-° tAilll ~L*' ^jC* AjaI j i ll» i-iljjal 

<Jl2L# Ja£2 (jjJoij y JULVl jJ ioJj^o Ajisj V AJlUI (jl 

(4 Lol » -'I lC-1 jail ■ «1 ■^*'.■•1 ^gjl (j_j_^]ai Joaj <lAfl*w.Va j^jA 

_jA j ‘ >«* »j jp ^C.Iai.'vI Jjljui AjjLi Aj_jilll (JlilaVl u]j 

t^A_jjLaa._^jJ A_-i.lxiT- Ajc-IaVO aJj^x A_p*j ^gJ _JaoI> Sjjj£ Jjuxj ^aAJjjj 

La ljjj£ JUkVI _j'» ■ fi IgJS tiljLuy (jj]l AJtlll il_Olc-lsj llA ^^Jc. aj^C- 
1 1-v J ■>.J jj£l jJij t5 £i A.n«.a tl jLAi . fi 1 Xi (_$( jLjSJI ^gJ 1 7 L i* n 
t jitiSJ ^gij A -n. I -s. i La AijlLa jj V All ll&jJI jj* Aj ^O LaJI j 

l_x£ I_laLoj tAj^tS jjSj Lojj plxlll ( jfr Axle. Aj_^Saj jli <j-aj 

^C. jll J 2±i tjjjj (^Laja.1 Jauij ^gi Axill ^jaIxjj JUIsSM jl £Slj]l 
AjLui bjjj£ >1jV jLi. 1 ^)xl o_)l£]l ai& ,jl |_j£-aj o-ls-j 'l l jjl 

4 -s , >. 1 j'l S j aj]| iilL Jlic.1 LjjuuiJ y jjalj tAj^Liill A2J*-all Aj_)iaj (j^ 

l?>> e: 1 jjl 4» jW'i...*' ^ LoC- Ajjg mi <Jliia'i?l Jj-fliU ^^all Ajjg-ollj 

La Alx (_)^aLLo y jA llAk^ tL tai^sll J ^jl^j’a^. ..VI ^>It 'll ^Jaj {Jj ta-I S . ? JI o \j } > o 

tA_j<a;.W:.ll ^gjIjJS t _jA ^ 5 J 2 tl v_uljab ^2 lia. (jjJjia^a Jlfiia'Nfl ^Ij 

La jj jl ^p» j t_^»ilia JSjIj AS^jliall Ag^.l_w Jl A I -> l Ljjl 

jji _ *jj jVI j_wi (jlis. Vjji j Vac. jj La j lAii] (3 tLuJI jI ±xhJ)j I ^ 

• ^cV 1 (J~^J L>® t/' ^ ' S; ' c *■ ■ 
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j _ft li_ ftj t J1_ 9C-VI UJJj-a— a 


(jl£ La I3lt 33 =J AjilS-a] A_3 j 


«J*-a ill lj_A jjA ^Ul * j?J' 3-ix 4il n-'v .. i l 3^11 £ jjJaj^aJI 

t I t » 

j_ jj ~l»"< jjc. 3*il 3^ 3 ^ AtLulj 3 ^ 


i ^ « 

at .1—11 jluua—A jjl 3j“^3i ■ 3j'3*-oJI £jJa_j-a AJUJI £jJaj AjlaJ I ^$jl 

^J t’d£j ‘^oll JiU 3 - Ui <d ^ V Aiill JjVl 


I»t.i3l 3 U Jjill Jjpj AmJ 3^1 J t jaJ j \.^i Jjill AjjlS-o) V 3 b -2jij 

^La^al ^3 _yft I ^.T Lojj_j t JiUI ^c<o ^3 _jft LaJ Oa_^l<a 3 * 0 ! AjlIII ^.la.'.l .111 3 II 

^txu*i Jj tl$jlj <*131 i^tall £jUw JjLa Jj i3j3*3I J\ Cll^-oVlj 3 -jVI 

(A^luull 3-ljka 1 '^“ j l ,a p^jiu ; 1 ^“'* 'll 3I A-lsfrl La ii ia jl </! J 

tt * * 

c_s ^ * A -v 1 1 i ^j^LiSj IajI a^juijj i 4JjI a a \ i t aiuc.1 j 


•(>j?^j^') 


- 1 r_ jj "»/' 3 j_£j 3 I ^ HA£ ^Ic. IjLal <33 3^ri 1 —l*^Aj ••■ 

tSjjl a. ^—It jj!—a. 3 jLaJ 3 ^] flial a jLi*JI aj$J i'M *1 A £ 

li_ft 3 l£ 3 *\ A £ 3 « ^lill 3_ijlS/ jjLIj ^ 3jAjjxVi 3^-^® a^ftUij 

e-lj_$ 1 ' ^_it AjJajt 3^11 t(jijjijSLo JjI a£ jjZ Jij±ia£ 3 c l£Atl 

iAjII _uij £ LI 3 I - 1 —*-) u,-' 3 ° lajsk Q ; >3 jIjj ‘aj3lia 

Ajift J ^aI jil 3 *^)C- 1 ^ 3 »ij 3 x UI 30 I J- !-■) '■« ^ La_ji«a l^jj £ 3^1 '~0. 9‘ ^ 
^Vl" Aoi^a_i->i ajjj-«a Ig-ilt 4_kiLi ^jus 13 ill ^ (®S J .A? C ’ 5 

5—jaIUJI A j£,ll 3 L 3 Ajjltaj fjjjj J&J JjjjJ 3 J3=“ ^jljj ^ Jr^^' 
3 JI _J _JC- A^oa-Ja Si^ia-a AiaLa aLii 3^J ‘ 3*^3^ ^^ >- > 3 jjiJI J 




t ^ I I a 41 1 ~v ~ * 'lr. i ** '^lr~- 'l l 11 1 ■' 1 4 - >e \ a\ 1 lja,jlji^.ill 

4 .*1 .* 1 1 i i^j . ^> *»1 AS jLaILi l " '*■- jJa t j Jaj-i j 1 T l CJ_jl J_j. 

- jV'H AlCa. JJaiia ^Vl" Aa._yJ ji l^oj 


1) 1^. ^jC- (Jj tl Jj.Ia Uj m l -k (jajl iJjl a £>jZi AJiC Lo (jl 

(_^ jSxjjJI £-l^a. (ja. <_jjp.ul r> II diiaj ^lll AS jjUI J h—I jmiNI I j»l Aalxul 
i'i . -■»" i ' ^ , J-<. ^jC- AiuilS <■ ' 1 -v-v 1 1 £Sjd ■ “■ '1 ^ Lajl -laj>4_jlall IJ'H (jJJ 

/ j * »*' (*"il \ <^1 a t nl*N i- £ 11 > L_4j—j) ^ I I ^jl j V 4 14* UuJ , ^ H ^)LusJ>U 


^>i->Ti,..ri J Lo .ill j=Lu <ililc. Col jl ijl£j tU ^q] -i$-aJI Jjj liLk- 
(J4I c5 -jl^j’V J-iC- ^>1 jajIJ (jlc- o jH& t^-alj_}J1 dll ^^iaia — C^iia-Lo 
J_lo ajj_a_la-o <_SjaJ <^3 (— ' . i -i.- a <^111 tA£._aiLa]l ^LoxoVlj J-oljVI 

txt J A* ajw^l^ AjK^I CjI* jl CD bios J Dos 

Ijlj t^-ojiol! 1 j - ’’A*.„j (Jjjjij vljljjl l&jijll (jlS o)j ‘bakj cmd j 

^ f 

A j-^v JS-iij jl JoiJI t_il jA-a jaj ** . ‘ ‘ ^ ^ s 

-v i ao*\ ,.. i-*' i Ia (J-uAajIJ jl 1 - uj ^pjl jl a ^ JCV 1 -ail jUJVI £-laj 

.^Ixoil j»jJl '■£ >1 ijj^a. ^lit Lo p^S (JjCal (Jlijlj 1 >.lc- 


oJjAni i— ll Aft La i _ '..,1 j-vll jjl ^jSjiU ^ ^ A 1 ^»lc. ^S ^AoaJ I jll lSJj 

^£J tiljli ^ Cy>3 «JaSa ^jjjiall J ,j i I. 4A'^ ..4]1 JJC. 1 . j ^ V i'ua.. i Ajliil .\iin, il l 
oc-l^si (Jj j Li i~a j c-L-oaS jl ^jA v Ja*-aal ^1 u_i^)^lll p . "i U 1 ^4 W i*o "! 

4_jJjl J Jjl aSjIu i^gS slA^J ‘Aj-iCiijVI v l .ll ll l il Jvo (_wl-ill 

i_) j ..A-v 1 1; jj__bdj . , -^1 Allioi v3:-^ Lfe^lxl u l o^la AaiH_o e^>^2 
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' C- SJ' " * L5* Cjl jiuJI JJ,!* tluuaa3j UJJjlj5 

l»j (jxj tLiAJu l>i LjjjjjilaJI £-e (JclijJI ajSill JLojuj j 

IT 

^1 CjLa_jlx<a <_&La _jl (jJ] AjijS ^ q) >g •> H (Jjj V-iJS 

tA _SjlLa CLilc. J__Ja_ ja! jj ■ --» *JJ ' V I jLal toAjjJ La j»Ju 

*UL-J^a ^la^ui f ^'<*- 4 *il i* f g ]c. 4 jLLx 1 

V 0«al_^dl ■*'Lqj 3 llll_jLillj _y\j$\ ^I-AAaujI (jx V-lJ IjLalj 

( jt t"il i l "U £s»al_^jll L.j.^,YV ^jSjaJ ‘*' <4 ,'jlVw'll t_UJ_p ^ylc. (_La*j 

. .■ ^Jc. i_J*ilL ojl^jl£j aJjUJI c1iIc^jJ3ja 1I aoa> 4_aJl*-a 
4 l,y 1 A. .'-I I t. ■ J.j j-v'1 _£A_1 a JLsJI 4 _*_uiaj I JLojj (Jl^Ll > * H^rtll 

jjxi V-i-i (jlS-a^Li ^cik-a! I j| ("4^^ail — £• joJaj-oiT Ajlc-lioll ^cJLu-uVI <^jlj 
«__jjLaj ilgJeljS jjy*Tu AjjUijJ/l C jI. j/'^I I LujIjSI J 

4 -jl ilAao lj__uS 1—fJ3 <-yJ (^3 UaA . l l j (JJjla ,jc. ^1 *j 1 j 

jjSJj ‘(c3JJ^^) ",>^Vl jJ L*j_j ^jl hO Ulj I I 

i" <1 *' jLVl ' ^ a Vi (JjAuuIl diliaa^a j 4 .*11 t_iuil_yaJI ^y> tJjlsll ^_jJl 

■ -' ■ >-»*!J u_!j.nl-Ul (Jjsuii t'lljUc. Cxaaliljj tJjiajll a_)fr?>lj jj-iijjllJ 

A il-a 4 -n.I-n. (jjiLill ^T-Urf~»l liiljjj ^y» ^jj^ffiill AluuiL) 0J jkZ\ A 

. k_builjaJl £-o jjjS .l^a. Jjyl 

ijj' J (JjAjj ,jl p^all ^jSuOj oA aIII JaAjj ^jlmill ^a 
4 »U I f 1 •" Jc-I^ ^ya jjjufljll (3_J^ ®-^*-‘° ^sjLia 4^1jJ ^jjxlaJl 

tv_jj_uiLaJI x_a (J-alxill ^ -_c jlball JLa. Li* 4_lLa» 4_uijj uJllLalS J l j 
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jl til_Lu V f_ya\ _Sjll jjLi. jAj “C>” LlaaJ (JjSj V tljLa^lc- A^ljj -] 

_II jo j- Jr,.11 jA lift jl jJjjj tlA jj3 ^ic. aJC-LmJ AjjLLjl iL-lLmS 

4 i_lll clsjlS j] jl J Aj jiaill 4 I j^. 'ill dlLjjlij jl »^>‘ll j jl_C- J cl JJ 

I il jjjj La 4_*ii jj£j Ja3 cLuuull jj* j~^ ' l mIc. dba^kjl j 4£.Xiu 

LjjjiJa jjfL J3 4.H -N-.II sL a ^3 IjA j |jj| AajAma JJC-’ Ia jjj-al) 

jl j* I La j£l J to jLili* (_Lo*il l*r> a\a i ' )Lajl»*ill (_£jLujjl <■ - jjj£ j9jJ 

(Jjxjuij wliljLaxl 4jiiiVigII Jsulj*Jallj JjjiiJI jl <—s jxjj t Ajln-iil AiLL*JI j uSw . j 


AimajJj (Jii-mlll (jl llgjjaj CjLaji*»o l" lljloC. jl (jla llImjl t_)j*iiLaJI 
j_£j j iA-iaji*j]l a j Jill tlAjUauua j^e jiS I aJ^/ 1 cljj djliUaiio IaJjSj t —' I ill l 
JajI jjJa jl 4 ja, ,it"i j jLio] LiS j jauij t j Jmill ^-ail A Ualllj CjjjiaJ t ' ) l * i ll 


jl ^^jll aJSuLoII (jl j idjLailjjll jo JJa ^1 4-S.La. A^oJj tA jm . Vl A JjiSj 

JoULlI j8 jJuio Igg7>-IjJ aJSjLuJ ojhl' i/i jj£j jl ^jl Ail ( iL j j (Jila 
nil Jj (j—4 L/ JJ tLilj tA-ojL-ta A_ill -I >A.*<. ,.t AJSjS ^ W~l (JjLaJj t t ij. J -ill 

t ~laJlm_all jj-li-iflj ^AjiJa. ( _ s Juj ^ Li. 11) I jLifi Aiiil Ailll j (jl £3jlj jl 

£o (JjJailj (Ji>«<l tUlocljJ IgJ jKfl.ii V Jl^l jAo (j-lc- iJllliill jl juJb j 
, -|laal jll jo < _jLVI JaJI jo jj£l La ( _ s -!l Aailau jjj j£j V uuaj jalill 

jj J jjl ij jl — jA jll ^ (JjAill I La ^-4 tJjLaJslj ti g % a 1 . . ijS'l l 

.Ailll <_jLuL£I jjiaisl JjLaj ^jLlI a.i . L I Mol l till J ims'!I I 


p,ljj JclJ»J J% 1 IL 1 (Jiiall A3j*ja je jaSVI Jaualll jl ^^Sjui-ajm -^jy 
j_Sj ^1 jl J AiuuSwa l^j! tAialjl ljl j nllLoKJI jLa plu’lllj LbailS^a (jAll Ailll 
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Ua. ^ UjLu oJja.acl jS3 introspection <jU=uU a jc. 1 oa 
dll jjAaj" J <£■ —ic- 4ijli. S J^3 JliLV' (jl ^^Ic- hi jlil 

( J »' (j^ _ la 1 i‘la^' jj^ajojoLi ~'l :4J<J1I pljj ac-l jij ill (jLij 4jaaj4 

fj A 1 1 ~ i-v . --.I I ^ . >» j-» II (3al jail IjA (jl i_i*ji^!j tjjlaxj £-a Ig-iJaaJ aljLaKil 
fjo (J_j1uia 1I (jl |j-a fC .jll ( _ ? 1& c*i.Wj La A3 Aj .Imaa-J Lajl jauall ^^Ic- j$laj 
4 i ■ ,i * 4 » 11 1 1 * >lr. ^ \ i~i*i ^jjll .1C.I jsll (jl (Atil Laall jl !*>-> II jA (jiyl cjih 
( j j 1 W 4 illc. 4 ». ,ij .-Ml (j£lj 1 ' L*-^ II j 4 ijl all (jjjja ~1» ill |_L >>a i 

? gla^- - ! ^ jaaJI j: ■ ■■ (JlilaVl jlIjLal (j£lj (A 1)1 >/ill dlV jl.. *\ < al l 

j a 4lal£jl 4 1. ■■! ■ -1 1 (jjla_»jy V (_)lilaV I (jl 1~*~-1’ 4 -nil ojA hols La I jl 
jl i ^Lgjl _jl_JL3h (^3 j lj'N-iV I jAiAki ^>gjl tdsLaiSlI ^jhYil 4 i^a-all 4lj.1all (JojuJI 
_=k.jVI (_5 _it JULiNI (jLa u-liUaLujVI (j*a 4 jjI j*ic. 4ijlL 4iill ilulS jl 

_ioll jjl J_ jj « jjjS .Aa. (_ylj jLa-L<JI f ->g imVi v_)j*4j 11 jjoS (jjjgxlj i—ijaa 

jl I_ <£. (CiLLLujtfl (j* 4ijUa (_jl iaia Ciuul 2jJ] regularities 4. j«JVnl l 

al)A_=kJ (jl (jS-aJ <_ju£ 4 i_jl Jj_ajl ^1 Sale. ASjjbxi yjjla-ia JliLVI 

( ( < I , 

LaC- AiLuj 4_SjbtAJ (jjJjj-® iJlsJaVI (jh (Sj^ iS L^• ia> 

i * 

4-v^ Jl . i j. J ^ 1 1 j >» J lVi (JlLa jjl aioc.1 ?4-jl j<-rt>ll ^3k_^a 1 V4~s i i —filjj 

l** ^1 ^la^jl l jj j^J 1 1 1 3 f-1 1 •'- V y I ^ 1 L ' > al ^ (Jjaollj lol (^4kjJ ^ jaJojaII 

. (-jl jjuaall 4 jow^>aJI (jA 4 u a. ~i-^l l 

(ja jilll (jic. SJjAill 4jla.VI a La (j Ja . ' sa jjj^al jjl “_5 jlill ^. ahtjI j 
L> ^1 1 1 ^& 1 ^ 9 a j 4 s '1 j t . '1 Vj.'J^U 4 kk\i.u j*a ^JaihOai i^^^l 4 * .'~3 a ' (J^L^. 
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j'jj l ^.t l 'g- 1 jA U <lg jlft (Jl Jl*k^ /l j 

i-?\j_jj j . 1 4_jl (Aax—ju 9 ejLxa. ~fl Ij'*4jjuujxll (—jlaxxal jx ^Isjj'j/I 

(Lx Jjx ojixuxs jIj ^A jjLxi. ajlxluiV ^$1 _yjj_)l^ll v_>1&j_oV 

4_IjA. ^»J3U V jAl jx e-lC-Lax jj 9 jl 43 jiJI jx V-iJ 4jli lillil 

j j *»I I ^JJ 4jklaa 433A 4j£Jj (Sjl m-Ol (jjtojl Sljl jj%l t 't l g> i« 

— j t Witt jaLIjix 4x£uvJ _jl c4jAl jxll ajjxjx dlljLc- 4 j 3 j3 JJJ jAl jx 
^jlc. (JxiiSj ^ISjtyl ejlc- 4^ajJo djlifcl jx £jJ=y (J<aa-«i tillj JIja 

O ^jJI j^Jju tllttj i *«J jjll 4 W » i t t c U<jxll ^■U^J Ijij «® ^3 jSI 

f f 

~ M .■■ I I jAl jxll (J J1J jl «^Wi..,.j 4j]i (44 (JJjLlJ ajlc. jA Lax JJ&I 

(JjVim a jC- a J.1~vo 4ij*x 4jj] t ' . U iL l l jAl jxll jl ‘ J^J^ 9 J) 

4jLuxij £x gjtjjll jjal jja t ^nrt J t—ic-^&ll jlj J g h \< ■ ! ^^-Jl ^lijVI 

•. : - 4j1u i ** i i 1 4 J 9 j]a^a11 433ja 1I 4jLuxaJ jl Luajl ^ixljj (a jl ^ Jai l 

jlSj jxVl j4jjj t(JjSluuJ jC. jl <1 jj] jjll 4iaX. jc. 4jjia3 43j*x jbU 

£. j_j Laa j* 4ij*j La (JS jl 4 SjLsJI j (^jtjjllj 4 4 Am 43j*-a 4ail jAljxJI 

a l^jlJ jkkll Aic- jail LaS (virtual knowledge "4 J j U J 1 43j*-air jx 
1 o l ■ n"'< l Jk. ej33 4 jJ jl jlak-VI ^ 4_> jxV I Ja-oj 33 j (djJaJI £ j3j 

4_v| jUi 1 u p. j Lul l j‘--i» ' lc- j Ki jlS 4_ji 4 aia-s.ll j (J aimol l 4 jJjjj 1 —U*J I 

4 ijxxll jl j a jVoll Uajlj 4 j«jjijj jju! «. jxll jl LjA b jSall j (43J»J 

4 a'O'. 1 1 i"'--"! 4 - M ■ 1^;1'ji'-s.'i j djl jjjj jx 1 g ^i'lTlii -1 ^^jll 4_1 jAiUail 

. jAUall ^ 4jic- jJfi 
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* t * , I 

^a.1 j « I'-lla. A3j*J f-^l jl IS tj 

»■* j (jjaV^ 1' cjjjJil *J* JjV J j ctliU jjaJl SJjA* jl 

. 'Va.^\ l pLoll ~ t U.., (jj3 j^ bile. jaiii! jjaV-ill l$J i-I ia I t" ] Jil Ajujall 
(_jaxj—J oj_J3 J—su eldJ*JJ ‘JjJ J* 1 *I_?J' J till J-a s.}C 

(^jaV-S SI i UjJj ^laj ^^3 i * 1 u all jl£ La I jl ^»g il l i u _g tl^Ujllll (Jc 4 jiajla3l 

jJ^J II (jl :lJl 5 ‘jjjl ^jUuuVI l g jjAjij Igjl _jA lilli Jc 

j 5l j ^ j.j'L.11 Ig.'tljt J tiljujl lj* (Ju-aj j»Ju JL& (J^JJ 

w _2]| J J aV I (_pa_JU Jj^*j (*-« AjJLuJI Ig.AjU’l Jl Ja33 jj^axJ jJJJ^uJl 

frbl Igjxj I J jla. La |j] jJJjAall jl I j* tyj*-® t A*jJall J Igjc jjjtk-l 
i qj... a tAjjlaiil jjaV^I dibli*J*aV -jUjcI jjJ tLaLaJ Ig jc <i)Jui 
_a jl 3 I j—g-lj t Ali->*~h.iA j&J J jl Aj j» » *->H oA:A»i AJjla^JI j Jj 

^_ill J ^ VI jjb_II jUiij/l Jj jj-lAXJ ^-LJLi Jj g x^^ll cjljl jjsJI 

Igjbl JjlLuiI j IgJJia £-A ujjraj ilgjbl Jc cliljl jjaJI <—tijil jJjbaJ 

V Jclill <A J*J ” Jj£^" 4WI Jc. (.Jill cLalc JkuJ La j]j S<p\M\ 
- j l^V l ' jl liA j-a JSI_J (AL^uuI Jlat lil Jmj Jc L . lJ iiiLl 1 Aju jl JJ 
(Aibi Jj jl jj-.l l £• jjj LaJ C. J-all lil La bj Aj-ilc JJC-J AJJJC tllLlSjL-i 
■ H j' '.I I jl » jjU J tAjb jaill Jc eJU-la. tlA*Jj£l e Jai. e Jai. JSijj 

f.\ _ JajV Akaj ^il' La ISjLui "<-j j*j" jl_*JI jV ^^Vl o^=>- J 

?o jjljl (J^ Jj; > /Tv'lj Ajjia 
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(jii jpjilSL x Ajajiljlml liusla I _JJJ*J AjjxVl a AA jx JLix (J£ 

UjA.^i" A_al*j t_j jUaxll jl£ I jj ^lxjll jLia.1 IjjjS La-a.^>x (jjJj ‘( 
j infill (jjLui jl '>■»''..' I Aj.il aixixll j_j£j U*\ I AjLjiaJ LoiaLaj i”(JxaJoiAll 

(jLi—J ’ ^l uAj ^ jjJjAjxll JUlaVl j j »» ijill AiJjia <Jjj tjxxllj 

*JLlV jL_jxa1I j n aJ jio»^ V AJlC- pl_ja.j jx pAplsc-l tiilij £jlaajuUj tAilll 

Aaajhox Aii ^$j1c. (jxi^>*j jl ,^3 ASJjiall aj& tUaiJIj 

# 

I j] ^jui_uj t*vw lj|j <Ajji»JI ~c"'' jj*A*< j«-a UjLui jsljjj l g"n‘u jl i— n*vj 

jl £jlaiui_j I_jjli (Ajxjikll i- t l i *i^*i > « V "AjjJI" ^ JLiLVl 4 jxI J-i 

eiA -l»~ jjfLl <_i J±J1J ‘ Luljjj JlilaVI aLlSJ Lax JjSj jill a1xI£ 1I Ailll 
1 g'l l i_sLix_j£1j ta.iJ.ia. (jxjjlx Ajjaj aJjL=>_« < _ s JJ s—Jjill Ajc-I jkunV I Aiill 
11 ,_Si Ipl-iill AjjLa-A jx (JjlSxll ^^3 (jjaJSjll (^-Ic- A3.i l>^a xJL) <—Lapjlj 

4 jl (JliiaVl l5_j3C jli jxj <A \iul lx JJ& (^^xjjlx £x ^ap3Lu 

. - il si . ,. V I s,,. i “ il i HI tlixlj La Aj^jxJ sJjLuSjJj ^jj JUmaj AjjiaS 

• JliiaVl A i ll mil 

(AjUlD j^Lall (J'jA.11 jx i—lift (jl (jx ^G._jll (^Jt il I <. -*1 Vt& _jA_j 

t JL_iiaVI l) jiC. ^ Alal£ aiilj * jj» -a; Ljjilj Axil a jibe. jjjj-ix Liul lails 
(Jxau V jajj t jaj liljic. (^3 oisLi j AjsIS tljl jLwajQjujI (jx (Jjlall Ljj.il ja_) 

.-'1 L|J ..1 i'IIi j__l*jj L_aJ3 V] (JlaiajU (_^ilLoll ^ylc. Aii J Jp- 

jiajj) AjJl ^yiaxjll JiUill jl t"(Jilall aLcLlx" 1 gJx>jj jill AjaI^jII (JLjIxILjxII j 

I # 

."Lulj l^xiXdL £axu L^jl iIajI AjJ] l «u > xi V j=sj imolhcre.se 


1 % 



tj;\ Jalj JLpI alp. (_$.la Jc. Lilaij jj»jj ililiill jl i_sj*jj 

^C.bjll" CS^ j£*aj <—I(_)l jjyJlj iAil! pjAisii *—i-lpml ^ •> 

0 

ji tijJ_=»J lj] Ajjj J Lijj jl (JlftlaVij Ailll jjj "liLa (japjpll 

jl Cal_)! jt£J jAjjj ?^-l Ailll ^wiin'i £jaj Ajij <JUlaS/l (JJ 

j_puip_ll <_j_A j I CaLoJ Ailll jLb Ajjij <_$ jlp&yi lil^aJI Ca-iLa (_pajoii 

|j) 4 i ji. ..a'l 4 to! >. ^ I v. -iQ ‘iN / ,■ oa~\. ? l 5 jui 3a jj ‘ Ailll Ji/ifc a ljuai J pu l 

l o ? 4 jj| A^qAIs (Jlilalj (JjjSII (JjIaa Js-Ul 4 jl 1 LftAfl/) LlcL-iJ 

« * 

V 4ja111 ^3 liljLlj jj I3| ‘ Ll ^C'Lull l«iA <jix jj^la ^J m i. U ** t 


0j 3 life ^«--l ’y blj lApllI ApJil jiuil La jl cLo » ti 

i j j k*i* Jj (JaSS »*» ^ Ailll jl 1 * ^p>^Toll Ch.i .t j (jll < 5 ^ Apll 

t _ ll ^Vll \~19 i >> L** cjliDI ^Sjj ‘ ’mnll olj^all ApUl ^A ^-uiijl JULVl j 
<^11 AlVI ^ JULVi jV i JUi^U Aix^all ^bpiill ^ r-'Xu <J1 gjJ 

i'l l , ij j’iiNI £,_ A <Jjl__*lll <. tjfiu i) Col jl J 6 J*-s»l f>J j-“j ‘Ailll ^tul A«j 

4 ^i—a^yi j-tiiiij ^ .ti 1 1 j jl^vi jli* ^aaa 

_pS/l (J 1 J) ‘ jli^lJ JoLiill AaLui ^A-l^. j ^A jlil»Vl jV lilb^j iAj^pJl 
uK.u ^1 1 3L"v I-aj3 I, 1 “' w al_)j La (_pSc. ^1 ^>LuA^U __jpa (J^ps 
.CjUUI Jl JULVl Ua J£\ JULVI Jl vjLsliill J jp, 


A la 'all 1 a 4«aJ jji 4 ( J basil liil 3JH a J i - a 

| ij| jit (iilj (Jj3 A JLaaJ l a J Aijjjll Ali^all jjjjjj ^1 Ujl J C-.iumII j 4^t-<JI 

f 0 

aJ 3 (J jiuwa Jc- J>S_>j jl bic-l Jil ‘AjJu U ^' ^l l^J JJ&&I J) ^ 3 ^ 
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~U*i ^j3I aLIsII djljjull l* cljljjijlij jLmjVI sIj^. 

jjdl lJuadil lift (ji j jj jl i_UuJI Ijfj Ja j tjjl A*3 lAfrlul 

_y&\ < _ S J) Ijjlij Ia) j£J j tujulj jL£j 4_jil LagjlSj Ailll jaj Abigail ja 

L—Jaji jjjII ^j»*ill (j! tlalaj ^_jii‘^t 11 (jic. Ajl (_5 jj^a±a ja 

jlaj CS"^ <j ^ O* Js'j ‘1^ 1 Ji& 

jjOxall i-JiVl clAia (j^jiu M LS LoJj ASLiaia jl Ia& ja j£l j t 

A _jjjjSjII A _ jjull j! j tl-a ^ J (jUaj As-aIsIj ^l'yu 

jl_! (JlaA^I AoJj lCjljjlsill oliAi.) Ala -laj-t la (J5 l>4) AjsL) t ‘‘lU'l ''.ill AujiLuVl 
<J_j__£all Jjlall Ia& AjAjj t^tall ja <JL]l_^a]l *—WLj £-_^u)I Aiill 

A _Lbuajl (j—a ^ylalaJl >■ 4>*Vill jl iLaojaiil Luj liil AjjjIuII AjS_ pJI <^3 

. AauiIaJI (jl Jjiiall j jl^.1 AjjjJaoll 


jiVl jjiajJl 


l U'Ua"i j jc- Lulu ^3 ^JUJl i-iiliJ illjjiajj CiLij 

A3 j (Ac. Alia jj^j J AC.I ^3 ja kJllLa_jJaia (j. ‘*»»_ll l _jj p . <a'u j i—i A*j A3 

1 il l . '«j lAA jl Aju tAjiiaia i^Aajth'ia Lta JlLia-d lAaC- Igyja'X ) j 

l$jl ^jic. l& j>aVi ji jl tlagi Jja .J y HiajC-J A*iia jajaj jl La] A A ai oj 

^ uiLuiVl 1 A__LoJI tilljj lillc- jA*JJ (Jj‘4>^ia ^)AC- jjjSj jl ojoaa Au-aLl. 

ji&l jjll ' 1 ^ la j_SI A *-s I I i * il '«M ‘n 11 i 1 jjiS Aiiil cljlilll jl Ajj c^> tawiiU 
l^axaj^al Aa.jJ j^ll toljju; ja ^A>V1 ‘JjVl ^gj-iLuiVl l Afal l jlj >» lj^)ll 
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2 jjli feilLl ‘UjjISjj IajjISj — jjISjII (Jj 

J_oaJ ALj-ij ( J-'^l (jfr vllSkjli V ■» AiB Aa^a-nal lj 

l g V..lj' j& ^o-aVi (Jj iliLa jlVax AjjA ^yic lAjji-aJ £ 

<jl cA_Jj^kill SjAiJ yj :<^J ^£11 Aj3j l«J ALjUb 

_j]| y_j\juJ ^| (_5j3 (jJc- IjwUjailj tlijjiw AjcLcj^Ij Ajalau tliljjjSj CjUJII 

.Aiil IW'i■ iioil > <*» 

J.^ Uk^ilSj S*± l$jV i' iffi ^yjlaail . l aKjJal AiJdl AXj £Oa*Jj 

4_sDI& ®i_Jbj) <J1—aiaSn <Jj*c :4>40 &*■ JJ& _>«J (j' A? V Jj?» (jil 

frli CjI jloC- (ji Ja—aiij t^Alajuif* 4_4j ^ ^ - ‘ <-&* 

J_j=J| J) JlSiiVI J] _>-yj Ac j^i 4^ U^J uP" ^ 

‘L_^a1*j ■ _ut ■ >■> j ^1 tdfc (>o jjj*j <jjJ a^5Ljj J^' <-^A 1 cr"-^' 

oi_*3 jj ,*-0 (jslJjll Jj-' J^-s* £jj^' c5^> Jc. «—iUJll J4*^ .illjl 

— JaW Ml 3 al i. ^. j | Jj i_sjal Uiala ^iVn . n ^^-dl liilj ^ji j>J tl>*J ‘iJ^AaVl 

ol-A J*aj v (^pll lilt (>-» lKjJ ^ (JJ&i L - i o jji 

f KS i JUiaVI jj-ajj ^1 i_ja.jJ *JJ_>Oa ^ jjAaiall I^A i_Xui 2 i.j * 4 * ^ a ' - 3 ^' 
JjA—aJI jlj ‘(jJJjA_^a f\jy\ (jjSj j4 ( 3^3S 3jjjOa ^ jl lo£ i^Lk 
1 ■- j' J*s 'I J^a 4jLa (^-alia V Ift jak. (JuaJ (jJ-aiain]! AOaj^)iall JjJillj 

^jxll Ij* Xa. jaJ ^jAc. i. Ajfi j V Aij 4Xu jl ‘Ai^' J 1 ^' 

• !X )jio f lijll A^ojliall ^jVv i> M ,jl 
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Ul)' i_j Jt'y 

ju.ii 

gJ»Ul£jl£« 

i-WoUUJIj 


"Sli*fl_» J& JJU J Jj V CjttUI £ji ^ JO*** 4 \ -t Jlu 

Ji*a-M lsOaH fJ k- SjSl ifl JjjSj JlikSU (jiaiiofl ^laal Jail ^kal) 


2i 



—jII JjaJI yJJ Jja £yt 4jUU 4Jl*i Sjj^aj I jJIfriil yja, 

J—SLA (jdsj ^ULu! jLuu JliiaVI ^auuj ,jjUaj]l ju 4 a jJ ^Lj 
t;j— jS 4 jjKnl a j__2 <*Ujj jjttKjj t jaVI Lj-uax a 4il3l 

♦JiMI <*«_■ 4*231 4 jli uIajjV 

* « . « 

j-a ^i'll> i/i lilSLi 4ilil ^)j)>l^tU jl _)aIj jl , vi>«ll j>a jj£j J3_j 

t jjISjII ^oall 4 >i^'i..ia ^^uil £c_dl ^ic. (JilaJJ j j**'u u'l ^jll oIuaJI (Jl£jil 

iIiax I jj_i-a jjlmlt (_£.!/) jjjjj£ jj jSio £• j^sl (jl (jiu j 

c*l la (j II i_ijfll t(jj_ja.VI jc. (J°''■"« (JS l^cL-a jl j SjSaJI 

tljjj_ a l&_^uu iLiaj 4i_jj ' ' jniilji»ujS jjj_j_s^ l^Ajjal (_jjll »JJ^II 

Syi j & 1 ‘ija£,‘i jjj 2 a jj (_^i]l cs , . ..i L iiVl II jl jj-iAj 

* r 

iSlikV _o Lul£ 4 JlUI 1 iL.-frli Ijj_j tigl'llc .J 4iJJI jjj A£jIi ^ k 4jj_j1su Aj^IIjAj 
jl Aaj ujja iAjjjLSjll ^Jlwn/ill £- jlUl 4Lal£ o j3 jj-liij ( __ s ic. jijj jl li] jli 

£l 0 jCill (JjlxJI lljl/lC. \ % )1 IMA (_gJc. 23 Aatil 0 jjA/JI l* Jifliillll (jin; 
jj^ail 2 &Iaj ji l(jjlr- jj*jj SjJljS <- ') l>a»u 3 jl (JLojaI (jiojjaj jl Luajl li]j 

.iJjL<i_jl*-dl Jail l&2lgA j4 _jj£I (Jja (_jJI Jba j*» 


4 jLjj 3 i" ll VitS ■ * < > "jl j t jill (_jic. LoLoj alulvi CjUUI jl j 

jli ( Ift jjISj ^xlajj Igj 4 jl^LaJI (__^3jV| «■** t 4jUjum <4l?iiii>a 

liA j>»_j i4ja]I i -'M^ll jjjj lg,.ia.) 4lj>a» II JjLuII 4a. jl ^..4-fi.j LuLoj 4ll'-N /ill 

«■*«! '*1^ .'jl CjLui jjjiJI jl (iUj i(JliLuij_^jailj 1^;;^-' (JjJaaVl j-o jjSj JS 


«4__jaJI t*<l jly»«ll 4^ wa_j 4li /ill (jajj l<: ja>. (_jLoJ (il]j IgjSij 4ixl£ 4 _ia 

I j k' * j_jC- j ^ jA Lo jjj 4 L/alflll 4 jJ1aJI ^jc tlaLui jjjill ' s4jj 
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(jjj Ia jlajil jc. iLjaS <43jj*-a]l ^jla^all ja (_yj*-a (j\j pLiti Jj UjliiaV 

(J_ol^Luj ^ ja. jx ojjua < ^3 Igj] tjSl£lll jl (_ya}$\ d)LaJala] jjl (fii 

Jl -iiujj t'g.iiis') (jjjij (jl ( -ih~iM (J£jij ^j)-Vn.n J)l RNA IjjII jl DNA liill 

fj _11 J tLlil_\j V''K j,ii ja a£jsj Lo ‘ »■■»> Ig.'Jaaj jll U^laJI (Ja.lj 

Jc. j tt-lilijijjj Sjjj-a J AouituiVl I^jLiII jLa nj (J^• j IajjISj 

Aaada_II kill_-UJ jjl (j_a A _ 2 ^. j_ jc- ‘"'1 » Luui_j Igji (j* ^C. jll 


jj— kjj Iglikta Aiodilall (jjUjkJl jli il^lojj l$j|j J macromolecules 

, .4jj-lajl AjjjVl U1 La JSU Jc. Ajj^a Sf-liSj t—SjSjJj 


Aj uil l_gj\£j <.!.)'»'ll j j i <-ii In'r. ! Jjjuifr jj*ul t jj) 3 Vi<all lb& (_jxaskj 


dll_illl (A_jjja fill j Adlidl jIjVL LajS (jjlall jjliia djLajjJLl 

JLaa_L-all Jc (jijijll j djl jiaaVl ja JaLajl tAaa. JJC Ajjjub d-)lc.jjua»a 
Lke.1 ja.1 <■■ j&LjaJ jill (JjjaJI £ia]l Lil >a i (JiJ J Jl .lijjj (ja.lju tjjjll jl 

<■" ll ajlxall (jl—J (Jj) ill jl j t Aajla. (JJ ' g I ■ -jjj djLajliia ^3 ' g »> J J 
j_kill Jba/^j V jjl£ (JiJ J Aaialia dnujl Aiill (—aljj jll A%».mni<ill 

(JjLuJI jjaii (*-a JJ)Wiaj -l=kja t jlj& l$j]l 


jjj aOLcJI jV I jlaj iabjAuj Axilla IjJj Aj 3 IjaLill jjailLi JjSJI j 

4_klfila AjLaLi dlLijlS Jc. Ill A3Jla o jji£ 4_lial Aalij (Ajldl^j (julill j Aiill 

A__SJ23JI (JlsLlA^JI * (jjJLia j^jjil j lAjLiilall t ^ f. j ^ 1 * ^ 

<(jiy —jVl J-ull j t jA 41 I I jlfr?JI ^ cA?" microorganisms 

jl ^oj-J (JJJ_1 jlj tig l*il»l A^ojJagJI i.' tljlon'l JC-Lxj l^g jl (_Sjjijj 
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(jjL-SlI J\ i JjsSaII c) t -».j*jj ‘ ujA? “LpJI j' 

^Jc. Uujj) Jjsj endosymbiont JaJI (jlalj ^ (jiyau ^311 

^ <jil£ g/l IfjjJb Jjial) jl (jlLs^lj (jlS la aLjjj <^Aj 4 jjLLJI J1 =>j 
l j j| ‘ t5 j]__j 1 ji (JSji—i ~ vy* V ajlssLJI cT A.jlj4kll oia Jla <jjj ‘ts- 3 ^ 

Ji\ _Sj (j-ajJa—J Jjl—UIJ d*ill jjia jjiaJjVI ®LpJ <-o«iLaJI \$A} aaS 

cM' cS-bJ () <-{J jii Jit Jt jjll l^JlSijl j AiilSiJI C Ajbfti a M 

ljj—i f -.g"ib Alaill <jli jlaJ I g . K - j A jja jjSij JAU U 33 - cK 1 ^' 

(Jaj jI j2l jjfill & lliai A*a$jL ji ti _5 jJxil J-aau <—a!5LiJI jl Sr’WjM I^A 

iA_jLa»J «j_a <j-a ^b^' t>» (3^ J L>* 

I - « jjjjjl_£]| JilSj Um jj ■ * 'j-y » jjlaSjj Liu AjlalSjJI ^ l i UD laJI jjl ^aj.i^ aj 

.(jjjuifl ^Lxil JtW* 4 ci*-* 3 ^ J* Jaljjll IJA La (JJAJJ 


’i T-.i j] ‘(jiaAj ji lil (_>uJ - j^iJI j Aiill aJUs> J] (jaLsalL <j^j 

4 _illl ^LyaiMil Juu^a 4iJA lA-i^bj J-a Aiill £-e SJ4*-a ,J jAi t-ijSj OVLa. 

<ltf\—z. <_sj_jJ Aaali ,> ‘jii (Jjlc- J] tJjL& t> 

~^jC I i JjSs '»■« A.^ilA .i 4j4x*a Ajclll (_J*-aw I gL^A JlilaVI * bft 1 

(jl 4 slIII ( _ s ilAia jjjjia^all i>> ^LLluuJI jAS 

J 4_=lj1i1I j .^ull jpl£l» J e >b 2 ^*^ La jJSJ LaLaj J)\£uj jAJjj 

i : \y-^y\ d±p> La^-la JS J^*J ^al tjiVI JjLj La^ ^ 

A_4-ali. “ A_bit ^a ^b^ 11 * ■ b^' 1 J ‘ ^ LlHa laj «.lj] 

jjl ^j_a pc .jll ^jic .J (AjuU J...r»yiall Aj_>kjl (jjLuiVl — JUiaVl 
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/* 


(JjJ_Jlj ^_jjaJl JjaJI ^uajl I^A fjk l$j]i (_5jjjl£jjl£ jjja.su li* 

4_' wl l j 4_boljj^ll 4*3 .ill 43.lll f^ya js£l __psj l$£ij.ll j£ _)L*-lsi ((_jJJjJk.il! 

• ;_£j2illi £lxJI j CjliJll jj-o l*a bc-Lk^a (jilll 4j j -J*k') $I 


VliLaj_«! jiS! IajLuc-Ij 4*111 ^JUj ^sl <jil£ (jij ^wLall jl 

^]fc ^fii jjx « 4*1 jV I jlaj Jjjl« Lc* IjJjS 1*jr*k »a jj lilli 

(JSuij oJ-l^aa k-uuJ IfrLaa^a 4*111 jl La£ t t<a jL£ jj-liij jj£! 

j_a v> <~- 4_aj IjA ( *^qj tJUlaull L *'J~^ ja» c _ s -^-lt jllSJI jj.3 J? 

4— Jtill i—L—SjJ j^Hll -IC-Ijillj k.T..ll-al£ll lil! j Jllc lo-llLall ojiaLiall CLllj jl jjI: 

Ic . * 1 /'“'■» a j 1 »llr. 1 * 'LiVi 4*liia Lajl j i4C i,«u. ^-3 j jsi J jss-a iJjuaJ 

t^^jJI jilSJI ^.»a> ^3 c.LjaC-S/1 J ClljjaJI <JLv jA IxlLa jjj£ Jew ^J! Ig.Jax.l 

4_jiJI jl j] i lillj jva ^ jai (JjLajll ji -llj3 JJ-ljS jjlaia jai J 31 II j£LeJ <, 

(Jaijul a j.ilc- {lg jL/iSlj Ig^kLuuiixl <j jj«_i 4*11 Ajliaiali 

1 lljl j* ^kC-jll j sdlLaiS 4& J)<ft> <1 J J->* (jaJj 4ial£ 4_ajAxu> 


o 1 *lt*L A il »Wyi» 4 jUiuSI La {jLa la jllC. o jjE- 1 4jc1£ 4*!Li 
4_2 j*a 1 jjls £ jaII ^JU-taJ jl l* )1 .nK'l o4A ~i4"i. ..1 (jjjjj (Jl fk . Vi kal 

<4_1 4jktLall djLaKJl Igjfr JfHJ ^gjll ^ISsS/l ( «_ui> lllljLc. ^ JJ^aJ > 

( < 

grammaticality 4 —j^*ill 4 »mU .ij.Wi ^^Ic. Ijjla dlliS j&j j\j 

djl<j caJoLl JliiaVl jlS 1 j!j <42j^**]l i." ll^alSJI 4slj#<c i--'-lik J** 

‘-J_iall 4 J 1 al 1 (j La jlc. p^'li i (_ 0 |Uai 31 aal j jalill ^Jo-ujC 

.UaLui a V1~- ■» 4jjj*j 4i-daj aAi^aJl iIjLalSlI ^ !->•» ,; ^jjl Jc-ljsil ' 


204 



eljjj j~v 'il l Jc .1 j* l <\y\\ 4 jIaj JljS. a II 1 - Jail lift _j_yuuaU ji Lil j 

1 _ 4i jLuC-Ll < i“'1 -Kit 4 , ■<! ■n. I I i* 'I ‘all \t W~<l djLol£]l j*o l sl£ J.2C. £-Q 


(Jjljj_La (_jl jl « L 1 * 1 ^ (_gji ^r. jjlSJ 41 oj£a 1I 4jjjJa*JI 

ajlajal l jmj (jl (jjJ 4 l» -v'j «•*>■ >>»“< A-dLjaj 

,AJ _uL&1 


4a j. 1" ll A j' . al l jyj 4 'a 4f.JnN.ll l^jj t-l lUlllj 

j^jal A 3 j*J La jl ja -iC-ljLl 4 j<i 3 -ala tllLajJaioJ LjaJC- 


■ .. I a J A Lo jU 4 a i _jjj£ ^gjj 4 a ■ /-i j j^qj 4 il~> all 4 j*J jC- 

4 iM . ^>-. 1 4 a 'jki 4»jh'-n'< jS^aJ 4jjULJl jl 4j jjLoVL? jAiaioll j4J liljiiia 
# 

11 j&LciaJ 1 —Sjj3 .LjjJ ^jjll jL^ J I 4ji3l jli tiUjl ‘4jJ jijc. a jj*-a ^ 

I*i l_ c. LmJI J 4 IN jl jjlJI j _£U o j—ioojl jjH-a'll tH-aa.II 4_uilc- Joa I g Ll a 

j “\\ j 4 g il (Jllliili ja 4X- jiNij 4_ij Ig.;Li IgJu-aj j£-aj (AjcLoJCkVI 


— jjj]| (Jjx 1 g V~i h — <LaSlj H 4jtJ J I^A yy'ix* « /4a il Vn u t iiiijl 

I jjlJJ (Jal ^4■ h3J (^jII djLamall (jaa*J ^ui £-jlillj jjLull ja jl ji*. 

.\nl {) Jj£i ja j)l £-A £r \ > s-ii (_ 5 _^i.l (. " jLaju l S j 


!iSVI j^jlg-ill (_£_}! (jJj tJjM/aJ CjLa^lc. 4 jAl! ^9 (jjLoll ^ ^'inij j 

c. j r, ( Ji-n ^JJ ( Jja. 4 Jl 11 I JlSiil ^_aj t 4 jl}l jjbtj LLLujI 

f l U-n I (Jij (jC. (_)li.j! ^gJJ _jiill f.Lu]l JC-IjSj djlJl^yLall 

i_u^j ^ j i(_5^i.l (JdaS; Ldaulj i Igua-laJLuial J a uu aj M ^-Ij^yl (J> 

* t * * 

1 _laLoil ^ l_S _jao <S_pijla 4 jlL liu (j^ll 4 jJ>duJI djliill djla-HU-ft a jl ^3 
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Jj__j (J jA^-a. Jjlii JJ 'AA ji*il J^' t> 

Jjagm^l l o^ jjl (_yjUll Aa-im < * m-> ) (jjaall tUjl'j *1*\ jU*JI e-'-jjJ 

jjkill jjll ULS “ JjSj J ^J ‘(A?^ <—!jA=>- UjA cAV' £_V° 

U 1 ' .'" J >r -'j" ASj g »u^ AasLui AaIS Aiirx-a j' • “ 

aJIa. ''"' j cAillia _jjc- jplSjJl ^-o g jk**i (■ ’’m^J („yaxj O 1 ' ' fl 
^jl JAiiDUaJ Qjw.1) p/i.W'i.ail A ^'ji*V' A^jli ^»AC. 

aSIa J tLo^J o'^-y <j£^' o£*-^ Axu-ac. j£'o* J url' 

A_mi jl £t _«JI A *<qj Ait Al jsS/' eVjj* A* J £*'j l>° 

<J q <^j AjU-a'yi (j]^ ‘ 4AJ‘-‘ aC ' A^ 3 ' (>“ “^A _A j' 

^_a ^_ajjjal' J*-oa3i 'aa o^ 3 jijj ‘c5Jj*^ 1 .A3H 

i - '1 a jIAmI I -.' >A~. tiillj Vt q' i iA! m i_s_j«i o j i» 11 1 o' fc . 

j_it tA_*U1 ojj *(' 0 J- ^ * jiaj') ^ A^ w a xJ I 

.41 J^lil ^ f W>Ll IjA^ A' ** t-S" 2 " (JjiiuuJI 

1 a. y, j\ aIujij ji^l iU Q^«» \ ' * ^ (AJliLox AjiJaj t^ilplalAj A-ojj 

2 I-V j)'_ 3v" A i j jJ aijl l djl jLmJI o -0 OJ* 1 ^" OJJ (JaI ,^aljjAll aI xi& V' 

- J Ui l ^_It S1 ;W r'l.a_j] AjjjJalll ^jLojll o' A0*-“J ‘Aj&Lola.V'j 

( _ 5 _ 3 Jl_aJl j _ A ' - a-a J A' ‘^j' T jj'-^" A t^J^ 3 ci^A W'j ‘V = -'-°^'^' 

0 A_A jjjmsj—J ^_2 isai t-JJjS A^£. Aio oA^M' W ^°J ‘W'j'ji?" 

■ - 'l v»\. A J jlSaVI (Jj iCjIaUJI J lAjUiiJI J Aaiajl Cjlc J. 'u^ axjl o'l^J A£iL«Jl 

i p -v ^ ijA o® 5 ^' oj' y'jj ‘p^’j (jc- l^-t > i«- _) aJL ^vVi ^ A_Uk CjUjI£ Lajj 
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Apia]l ijjlc. J Jl Jajll fjk A±a& y j\ (jx __p3 Jt AjljLtX AxJj . jLa-oJI 
Igjl J t Igjfilc. si jl_jx (J jjlajj Igjl jliiclj tAjC-lxVaVI iJjluijLaxll j 

,jx 1^ ^.l*»ij ajlc.J j Ia JI£j .jx Jj V jl SAj^Ll^x Aj_yjlj A_ja*a </lmjl 

llgJ AjAa. JS ^1 *j £x ta n .al ^jao (JJ t Jtill Jj lW 

l-uuJI lAgJ (jSJj tlgjtx (jaljill Jl Ij1ii>i<i Axiiij Asj jl l^jSLskjj IgA>u‘na 

I'll^jaUII j t_sjl ji.ll ajlc.j 1 "il jl.«r. jia (jx «Ua^SUj CjlAjAVlIi Ajjlixl lilliA 

£—a 3—jlx*JI u —a AjAa. £ ji <J_y*.A JJ cS^l' Jji^ J 

j\ sjjI£j ^jjjtjj Lujs jj jpj ApLoxJI J| [Jl ■ '■**' [jl CjI jl_i~% iTiU (jS-<uj t[jxjll 

3__ul jj i'‘'l-« ■ ■■ jjjj (j jill j^uJal i.ll A-'iVI LalxJ lAA AluUj to jjI£j ^.AC- 

j&jA AjLjJJjJ 3 A >..Vi.,..aII A^m\ dilxjLfcxll (jx t"il j'l oAA (jj j tig ijk.j 

_ Illl ^Cl)l__n2kJI Jlaj-ox] IpsIaj I_Jaj (jjfLd ‘"tlilxJxJI" jA l;vUrax«ax tiLu 

J Jal liaj Jjj t_S jjx U Jl£3 Jlxja.1 (jx AjIIc. 3a._^1 Jl ^ » >»ai (jl j£xJ 

Jjl CjIA a. J AauuILj (JlaJI (JbC Jc. aI jVl lg aAVwnjl (jxJl £x 

l_a Vw'i J]| . ilATiVI jjL^ax (jl JaIL jjAiwj tUb jjI£j (jxiJ jj*J V 

o A_A £ii JaSa (jxjJaoj V — (JjSluixll <JLl=J Jl JxJ (jl (jj*JJ *if Laj (jx*JJ 

LgjJsa Jj (jll ‘"’I 'V' Ljajl (jxoxjju (Jj tlgjlc A_u jjudl ••-MTtll j CjIxjxII 

3 La,J ^ y \ 1 g’Mx Jalxl o j Jxxil (j^»M ■ 11 j ((^_j*xJI (Js*JI) I g 13l Jaxj 

.(( 5 jAVl tliLaJI tiiLaJaia) Ajaljuil ecosystem 

x »K ■*■ o Jaj (J^lat (jx IgpB _jj£lSj]I (jli jaj tAj&l x '^1 s^aUs Axill 
■. '1 j ■ "I (j—x 1 Ijjl — J=>S3 Ajpajj jjj AjJ txC jl Ajjxij jl J-aS S 
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1 jia*i Ia^iuiSu wa"" (jl Ailll (Jia AjcLaJa.1 ajklia (jl tl&J_ja.j 

a _j^Ljj-ill ^_II I j£ j tAjcbuaVI AjjjLjII Aj-oUj^II ^ylj £_ya.jll ,jjj bsl j 

1 ^ 4i! "^aj" ^gjl ^ ■ >»aj (_£.jll CllLo jLlaII jlioo (jlj lAj^jIjjjII Ajjjlajll 

* 

V j t(J ■ sLll ^gic. AjJajj**ail lLiLuj^soIIj (jaa jj t ^Vl l ^ V liol£ (j>ul 

£_uil J (jjl_ts^j £ j J* Ail tl. Vnxil l LaA LjjSj j^£J (Jiiall gye ^3 

A i 11 1 i '-vl.^» ^ ^ -n. .all jjlajj (JlijaSfl |~> I* - ! jjJJ £ _JJj£ l1jDLc.Isj _JJC- 

t_5j Ml (^cLuaVI (jUiuJI fjk (jx iSj V Ailll jil*j AjLUs ^bi* (jlj 
(j__£lj i A r II I al.*t^ _jliuol AijjuoaJl i “ ll ‘iwai ill ^j3 V J t Ailll (_jlc l_j_^Aj11 

jj_C- ' ^ a » '«’ — Ajab (ja Li! jAjj AjLaC (_j3 Ail L_ll j wa ll 

j 1 mj t 4iill jj*j — faille j ,jjljpJ (j-oj jJa.jlill (JlsIabU Jji*-<all (JL*JI 

2 _jjULalb j j»"'j V L_jjIj Ailll 4 _uj (_j3 (_jC.LaJa.VI jjiajll Jjiill (Jixx> 

13A jj-o ^c jll (_jlc (jSIj tAjjil lIjI jJ3 jjjlaal (JaJsJI A3jiI jlaJ ^$ill (j<ajib 
La jAlla y3 jAjj Ail »l«"j (jl (Jslill (jioJ <—ij£ ^gil AauiLa. AjLoaII aiA (j)a 

c 

^__S3jil Ajtalill t“'l a j t*ll^ »al l (jl ( 'n^. (j^ .* I £ al» 1 jJjUJj 1 >0» 'll ^ull oiSXA 
.AjjijjII Ailll jJ*J (j& LJsljI aJjImm (_jC.LaJa.VI (jiLajll (_g jiuioil (_jlc Ailll 

i-iljKIl f .Jaij 

Aj_)juij1I (JjIj*JI (juo i_sjSj1Ij j j l a jll (_jic. Li l li 1 1 1 a _jJ3 till _jjl (jl A ll cl 

9 * ' * 

1 4 »11 1 (jbi_j jb_jla lioj Ljaolc (Jla jil ^il (_3J_^Jb]l (_jlc _y>\ ~ 

A _i j- "'l l .--il jK' l (j| t4_jjball 4_S^stall djb_jaj a jJwtSul AjfuU lIi _^_L> 
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Ujjuii jjJ Au tSgrammatical universals 

£ t * t * 

tiLil j uLylas^ 4_ij_jlaj (JLil^aJ (JlLo ^oll ISjLuj <■* ii» _u*-a l^jl LxajJa jQj V 
4 'j.4 ^ 4aja->. i' i..<jl J-. ill 4 jui» >i 11 CLlljAjJI jl 4.llSLll ^C-ljSJ! (jl 4 a ia^ II ^3 
(jl Jjjl V<^1 j a 1 ^ 4 <" 1 1 »m 1 Igjij 4La (jlSLa \z.yJay* jl 

<J (Jaluix (J£2»Jj Litiij CjJ$ia Igjlj Jjjj (_£ jja. (JLo J aIj lillj (j* (J_$al 

^_ a ojpj«a]l i_ lLaJijVl ^3 4 jK i* iljlji-'V AjIa^miI a_j_y]aaa 4jtl JS 

<■ n*i 1_cj] 4 w.iil l i (_J 1 -s. 1 1 ^jA LaS 44111 Wil 4jjlalx» i^jLajuiS lg_jj i4JLlll (_)£j 

£-1 j_4^U 4jjUl4 4 frwui (JlilijSj ^A (jjaV^lIj (jijsll liLuj ^ ^Jall 

i*'ilo. 11 oJA (jl — 4 in j]jjJI lA^jUaj JLk _jA Uia ~ JaaiLajl j t4_jjLo]| 

■ijjsll 4 4 ^"'.,i l 1 j \sl JS 42j (ClUill (_^9 4 iKjg 11 <Lal*JI 

C_jl_ikjj'Vl J-ili-^a (_y*3U (^jJl Ujlaj I jl J CiiljJ-iixi (jijSj (JUjuj ( _ 5 j11 

^ \C- 4jAll*J CjI jUajl j)*->• Yi lg_jl iaj 4JLUI JSLiA IajjIj ^jJSJI 

4 j* ■*.■• 11 j 4Jjj.^'l Aiall Jjj3j 4_i£ 1 jjl j 4j_^£I j cjljLrajlj 4 -s . >.1 \ 

oJA i 11 ■ .n Igjlj 4 jjiS (j* Jjla liA j 44 jJa_J1 4jl» rk^all i." lljU-al-aj 4j_juu]l 

• * 

1 ^ 1 >» » i 4 g '1 !'• \ Z'. J J. ^ (JiluM (JSjiu djLiJJl ^-1-U 4jjlg-j^UI cjIjjjUI 

t4_ale. 4 __jISjA (^^ajU^aik I - ij*k (ja O^J ‘ cJ j " ^ *■ * >J^k qa (^JaA 4(_pwjl 

' *■■ Ijl'lc- * -» 4*111 4 J ac. N lLa 4_jl_ij i> s-i'j^ 3 ' i/*' 

i_a^jj-uJ 4 4 'Kl l JaL«j^ 1 i* j^o JuJla. ^jJaSJ La«a 4- tll.%4$ 4_)1 -s il l 

l 

ja 4Jtl] 4jSjaxa]l 4jjJl (_J j" , iii< 4 ^ic. Ig^aljS i^il ^ 4 _ l l WiV l (j j3 <jj£j 

eJjJ_ u» (_g j"'. ^ 1 1 I j _ A oJjaaJI t" ]\ ^..ull (jl iillj 4_14ku_j a^jJ-aaJI 

eJa. (J5V1 ^^ailjJl j_5j3 ij^J ‘W^° ^^1-ill »in»<n>H aljl (j-aaJjJlj jlaijVl 
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ijiAal\ j 2 jj *,1 L»ll i * n% ja tl ila ta al l Liul _yjfi *— 

^*<» A \j tili^ualt tllliMc. j LaifLl! Jua AilSll 


cA£jll_^all AjjjJadll jDLjll AjLuJ ^j^iaj <Jlla iJ J -^ aS ^ jj J 

A _1LJ Jl_la 4__SU4rJI ^ _jA (lilljS Aj <_Sjl*-! ja jl I jjli jl£ (j) J 

2 „ till_jJ JJ _a jj _ HI ClUJlaiaaa jjiu :AaiSll AiDllall Aj*a jail 

a >c. ..»*'H jjj La Aj^Ij ja AjV jjijjaj Jlla Hi j tAsta-a < ll * a*i> a j 

jjJfc La ^ ■ a jj La ^jjiI -1sls_jj Ajjjiail AjjjjII I'llj^aijuaill j AajJal jll AlaHll 
if jJu ^> - ^ C. ju LS ja-1 *1 =^j l> £-^J J*-®" 1 

_3 oA_jLa jl jjjj 1 ^dlaj-saa Aj«.ja Aj*aj jl <—aJ*JJ fjfr*' 0 

A _jfila. iljlj—*ad ja Ajjjj ji jj£j ji j&aJ : U^ *!•& J* J?- 

JjA—a. jjl Loj 3 jjlil Jj iSy J O?*^' -V S ^jA? 

A Ua'i ^r\\~L.^ _a ij\ Ijjau ji jlaj .£ ‘Ajjjiiall Azkjall A r .»a 

^ jJa_bo djj^sa ^j-U .lajj (jl (ji (JJJ liilil ijjJJail «• jaaJI *-- V ^a jLaa jjlc- 

j jW 1_a jl j (1^ lall >*n«a ja jlaa jal j& ~ 2£ jia Ajj jjJa CjljJjJj 

»*« j* jl_jIVl dllailai-aa £§1 ja jJJ*J jl £*11 _$ll ts^ AjjA^II 

21 ..1 ■ *■ 2 iK \a jbja* jj3 l^jl Jj (JaS3 ^ j ^ ’.tall e. Jjlall tllljJ jij 1 £ . rtv lc- 

(J* jSij »(_$ ja.1 Ail t'lljK IjjjS Ajuiii 2jjl jll o^A j-a Lg-jt JJjS Li* 

(Jj__jual ■« L—g-il^j ^_all jji A^aXa jljWl >l ll*>lla » ^ * jl l^A jj-i*-* 

ja jLiojVI ; AC-jila ^ILJl ^ jljWl Cll -wlKw aa jl ji t j lla aj 

j_Jj 'j A_ili AjS^aa aJuujSI o jl ja _jll jjJc.j ?0^alj Ail 
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It J _jja cs _ajj l$j| La£ AjaaSM AjIc. I Ajisk^/i Jlojj tig ix u jj 

d.iliJll djLK c$ Jc- la*il£ 

diijj AjJl ■ AifL^—ll aAgj ^LsjaVI djJji a djjlSj 

CM£JI jjj dAjJjuJI (jiQ Aluilui jlaljitll <■" inl J3_$ tjl£ J_jJj (jJ_^J 

jl jfyi jjic- aJV dll <*<1^. IU.^» t . iljr. ji J_jj ^kli Ixj 3 ^g-a ^Uadjl 
-1 !*>*» ^_3 A__Jx__)A AJI JLa jC- ^dahA. nil d.llj>.ia,'i>inll ^3 daVi-s-^ll 

*d ehA. nil i J il»III ^ LgjLiC- j lAJ^j^j jjldj jjjjl (jl_jTi/l ■'il lli. <_jjj jj 

»*« J-i * jl j lyi I'llmlU.^n j^a JJC. (Jil lgj3 dad dlla.a'Wia jl lillj (Jl!La 

((jnUtll jl nil) JIjjul)U AbU_J !(_JiSfl d il ^ Dn^rt- A!DIj ^li~- (JaLuJ 
jj iM jjivlk..^ n (_£jxu lg_) jjjiJ dllir 1 dlliA j t__>-A.VIJ (^tdlill) (jiau^lj 

t jk^aikVl j _^aa.Vl t-A jljuVI jldA_y t(jiaJjVlj J^uiSM oJiljS- t jl_$l!iU 

I_«l i ol. >■ j jl c jl j HI dll-^llin-io 4jiJ_jl jl Aa}L> IgJ dll* jaW a Aajj 

J §li JSI Vunftj j/nll appall C )-n.*-il j tl^igjK jl (jjjVI jl 

ijl ~l «*- d ^ji jjl j£Jj t(jlj]VI dll^U-ik^d -iLpjl ^a (^aj_pij JS. .*o 
^_3 4 i■ „*i‘\ ^ l' il klL -- 1,0 ^A (jl^jJVI 1 "il ■<■ U-.■ ^»ii jjia d^al ■ uVI ."iUIU. i- ^11 

(jl j_IV1 I'lli-Uii^i -a jjj ' ^ ■» * j ji (Jlaj ^£J AiOj^La d^’lj.X''' ^\jj^ oj_jA-a 

(jjjVij ^V ij j«kVi Ji-) "a^l-Sm (^ijVr <ji _jvi iiu^ ‘4iui 

dji j tL*il-vlU. i-iiill djls L«J£ Ajl t|Y“£ (_}Sji _JajlJ A-a_jaJI 3j!L) 

^ If- d N ^11 ^ U-< ■ i -1 il lAj_yO (^d^l ‘■“‘lla.nl'^ -all jjj 1 : ' M -1 1 ‘IginiaJ A *vl I »1<1 

."(3-1— c. jd:_i.i" I&jLj&Ij tlijjll c-LdiVI 4 _ s Jl Jjdij jl (jS-aj "JjjVI" 


ji^aVI 
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_ t 

Elenor Rosch J“JJ JJ —Mj JJ ur*- 33 ' 

Jaill (_yakj cl^jlju (jl_yll iJliUlUk^oi 4j3jj^ £ jUi u] ^U j^Ujj 

1 A jlnaJ Aic. oJa.1 j U jA j*. J ^A t4i]fl J l$la Jjaja jA U j& jC- 

4 ji I<Jjii ojLwj ji t "' l ijft 4jjI jjjC. 4c. ja-n a (jjj (jA 

Jlajua_^o 4_1 (_£jll 4 jL Laj La jj! jjJ 4Ualill J(ji (ja (^C- 

4jajjjua__J J S4l~J Jaaj 4 a. jJia (jj£j Jj cj^ CK 1 ^ 

4w* 1 c-^_>i J jb US tl$J jljlfyl Cj UlLiwa a (ji Jaa3U!lj t 4alka 

(j]j t J.^^1 JI v_>j&! ji jaaVI JJ ^JV' :« ji Ajail jj ^ 
t_Jj ^V l J) v j&'j _>~-Vl JJ v J&' J *Ua^ Jr^' 

■ a h^. - jjjUl (ji) liulUll ISliSl I_Ub S1J (4a^1u1a]I cliAS 

, t 

ji j SVI ji I oS 4aa «!—*j l^uiaj CjUISII (ji (ja ^c. JI Jc- j JUil «.UjI 

J<.'. . 4c diuul cllUlSjl (jji 2 _a 4 sV)-s a iIjU.jAi JaIJlai 

eJJ Aaj —JAa l$jl *jlJVI l —ids J oj^aa iIjLCAc. J& 4JV-dI J*"*-* 

.Uallc. 
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StO 

(*f) Jjt 


1969 


C> ‘rU*! Jjla2 lfc»k <^>fy ^211 <Y-t Jii 

0»tua& (A) :<jjU yliJ&j t^eaJi j^iJuK <^y Jikffl 1( ^lj&l 

( * ) (LGN) A_y,»Ufl S1>J11 iuuadl LplaJ 4J+UI 

Aijjlsy A il*A «1t Aj t wn H i_uaofciuj if j/isH **’•' •* ! j ■>! 3 atu. .tt 

JilJj &jJ A aH% « l l Jljfatfl { f )jL p3 (^Iwij AjjLU 
(ijJ^f'j ‘>2ai,Vl Jjli« £lj&l yjj AjUiutfl ^ 

JjJIa- 3 <j|f —2H £>* ufrjP Ajc (B) 5 ji*»Vl JjIU 

4— #jVl (jtjJVI yjj IfJjS AajJ lua 1$jjjjj Uullaj uLkli 

AjA^ 1—* La_(i AjJJbjyL ajVtVUll J jaJ Aa«U&l 

2*'—“i £—* lijJj iLliaS Aaj US .A^jUltfl <jl jfciU Juaiil 

l—fcjtill <ir _m tiLJjxil OL_»>» Jjtl (C) •AjjlwmJI AjUUjfl 


i^-uVl jS>» ,y»j iAujUJ USjll sljjll J lateral geniculate nucleus :LGN (’) 

•tfS'J**®] (^4 — (jJ»B iiul Ajj^ojS OUjLlaI! 
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p Uu.i ja J* fr* Aaj J-uZaal Js- V® 

AlsjU JS1 AJulualll jsi J-Jl fift |5*S OiJ^ y* 4*“^' 

UaU2 SJ.U- jriui ^cm\ as* e 15 ^ ^ 

jSl j» t- tijUalij 4^ ui ji ^U22l *'>- CP 

^ >Jsi ^iu./d' UjjLu O' 1 

^i jiuaii &m (D) .i^ UJ j^Ai jJi 
.SAjJa o'^A aJkua* AiUaJ ^ £j" 

: jj^J J^l J) Vbu bl j cSlloS dlb jK liLJ f** y^-S 

aLjUIj 4 jjUl !> lA ej*^ 1 <#* C - * 

^ ^Oui Jill j>aM 4> 4* -te d 0 s -* ^ 

(jjUl jjj JLl ^1' jSijB a' r» ‘t^ 11 t> ^ ^'^-5 /‘j-» ffl ^ 

4Jj_^jS £-all 4Sli» 8 JA4-0 4^xuS gjl*^' t> «jr^ J* Oj^' u' 1 CS* ‘-^ 

2 ; <.*, n iLLjj^l l£Ul> ^ila—i ^ i 

^..,un jkiJ J «_•>J 4^J * cl*j» i> ^ 

4jS/ ^opponent processing Jj&JIj Aa31*J ls ^ ^ jij*^ 1 A i La ^ cs^ 3 ^ 

a Asaa i.UiSf' t> js ^ s^ajH ^'J^Y' er 3 -? is* cr* 

AiL^ll ^UuoU^I <->\ j 4,1^1 ^ <u^ail 41^32^1) 4*=^ 

L5J-^ *1*15- 2^1 J J* jj£ *(•>*» 

^i ^ic ^iks jgatt* <> “J^7 l ^ o)j ‘-M 1 

k 2^liil ajWSI oiA ji iiaiij lUUs. Uljj t» 
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jda —a^Vl (J—A2 a j — Aa. VI (^1) —1VI A Adi (^ill (_jajjL*j1I 

•Li IjWI £JASk J-Ld ®i^Aa ^ylc. (^jjVl JjLSa ji^ciVlj 

Ajaui— il l5 _!£]I Ml HuLuil (j£LJu dll jLi^jV jAiasla Ljajl j 

tejjLaAA (jljll£ (jl_yft/l oAA (_J jj (ji (jJc- iaA3 I jjjuaLo jA*}M (JjuIj «<jl_jlVI 

(J1 •>-a (_5J a jjJt Ig.jjXJ dlLajlc. AoajoU pi jl JaS3 jjj' ■*■ »■« Lul V j 

jj j djl jjl dll i_sVl (jl dllilAAll j (jjLc.yi ^jC-Lwa dujjl A3j^ 11 dm 

jl jj£l _jA La (j£J j « |aJa. aA^J j (J£l pL&uil l^jli*') u' Jj&l 

-M dl {jl ((jlJ—IVI pLa —uiV (iljjjuuJI jjAdll (^1 jUdj {jl 4jLki {jo I.AA 

jUajI £,kinjj* jjSj (_ijjui jl jJVI ('~iI«>1Lii<-ia (Jaj j A^oA^LluaII pLLdVI 
(j—sDLu <—il j i, . i n (jAj_JI (_jA—a {^Jc. 4jli I A^Jj (Aja^juuLoII 4 ».H<nllj Ajdl 
( 4 1^ 1^jAV 1 ^11 A <i. ^ *II 4jiria ill jj< 11 o jl . Wil 4.il l a ulI I dllutaijAll 

—a SaI_ja ;jjA Ajjlidjl SjSS Jahj ^j><- t» II jLaJVI diVL^ (jA <ik oAA j 

.^LoVtfl jjidll 


(4x111 jLidl {^3 jjilill lAA (Jja (Jaxj jl (j£xj (_ Sj£ lil (jkj 

(j u< p^ _ Ai (j_jll Aj.W ^uil (iLui (JaJ (j-a 4j_^Sall 4j_ i >dill (JaIaj {jl (jj^ik. 

A— .>jj V 4jl Idajl {__pajiiijl_j (^ 4,A,.rtilj n il-v Vi II {jA £- (j_jl (jfLilj 

jjl (...ikMl (jl dy^j ((Jja (jA 4*111 (^i A J*. jaII _^Aa.VI JJC- _)dl ,j_jl ^jluI 
4jail £a IjSIjaI 4_d3jlxj {^3 _jA Ia£ (4jIa ^jdadVI jjill ^a^jVI ^^Ic- j_jSj 
LkAji^i Jjlaj 4j.»> jAj IAjli (-ijjui AjAsJI -tIL.^j'II jli (_^a^^U AjjSjdl 
Ia IaI _^=dll lAA (^s-it jIjajjuiVI (Ja~i-saII (jA (JjuI (jSl j (p^ydll Iaa 4jC -jjj 
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(jjL AjuaaUJI aj£l31l <j-o J t*i]j OJfuij ‘4*UI J vbja lj*j Jj 

( j j —. S j ^ ^ »« *H (Jjjuajlll j_g-lc. a cjlaJall 

tAjjJI - v*- j I L»A.U 4 ■ >» je. (jj£j i Sju) J > <-» SM > _ ^J fc 

< ■ -il j l '-v 'l l J ■. ; il jc. 4jlrv J AjjI Jie (jjSjj p lVir > S ft o3a (Jaj 

J_*JJJ Jja. JVI J-> l>°J JJJ*i 'aj*j csUi <J 3 ^ UJ^-J 

4_j J)/l 4 _sJail JU-a J/ I'Ja (jSJj 4 JuaVl (jC- Ulj-ic. 

t. al j -^>7 1 Jj) <; jjla 4iill3 Jjij j U1 jLa. (j) 44-Jaia-Laj Ajllfi. cllLDlfi. 
JLil—J^I 4__JX2wJ>»ll JjA-aJjJ jSiij 4al * J< nti «iUai.Vl u) j] SLaLaJ Lul J& 
I3£j tLlSljjl £• jjJajll t ‘ o a» (ja jj _jA La al^J jLp-Ji/1 Jj ^ jX^ 

4 j--~ ^ 1 : j <J}?I (jj t>=J 1 *- 11 jj 1 y - ® 1 J* ^ 

2 i. ..a'i' l j 2 if, l jjliijil (j_jll AjaS-ill A JaII (Jaj (J frUaa.Vl o^kj 

JlSj j£3ill J £aB 4^aj jl' ^IjL^iVI J ^ 4^'j^ 

A—ataMall vliLuliil <>«J JJ.)J ejUjiVI 

( *_^ a i_sjSj]1 JjU jjall Jj £ jj. 3 uj j 

■ '^ 1^ .„V 1 y 3 (4j1a*JI) JiLa^ Jl JjjSII iS JM' jWJ' 

^_11 j..* 1 l*' j-vi ‘ Jxxil ^al jJI J j_» jJAj l — I^Aj 4<j Jail 

131 (JjjVl ^5_Ij 3 J 0 ^JV-^ Jkw* * ^CJ (jSj jj I3j ii.S/1 

.jjJ^ >a (jliVI (jlS I3j Ijjjj JSS?I jM Jj jjy jl (j^ 

J j r. J n/i J A (jjlll Jlxi^xa JSlI ^-jUall (jl 4j-a!SLaJI 

j_j 5M 13ft 4-a^k jj — A-ai»i\~ v A Inaj o3aj A \us*C . vljl jloaal 
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Jjc. AjjjLlJ fj (J-aC. JMi. tj* frla. Lajl j^C-LuiJ JS 
2 M-.l /i-v l 4_ii*c- ■■ <lje. 4JLa. ^jk 4jl Jaa>vLa]l j j'n% _ < yc (_£I ‘4 jjI jj 

jl 4__ijjjj 2 >. ^ j. ^ -v dll j IJ :l j Uojlj (Jh~im J* 

rt AjajjIj 1 jj*.nC. Lo£ (l^J IhiaI I jsVI 

djl jjjI J (j A fd-daj J 4jLj <>a 4iiU]l o-i$J Ajjjkill Jj^JI jaujJ <j)j 

i J.U-.U Lgj .4. ^ill — jjjS .ia. J] — I $ mil AajjJailj Aijaiall dll jLpjifl 
■ -\ \ nr. ^ 3 jij "' 4 lj‘ i >i'l dlljLpkjVI JjJaj J^lc. lliJja ^jL-aa.yi 

( I „ 

2 dllc -j Ja jaII ajLi'^l pUa^l (j a ^l£ (jl 1 —Si4_aijJa 


■ it ■ .il l I t4jjLaA o jl-ado jjjSJ 4 j*i» < La l ik^tj (_J «l\l l ^a' V»a j 

jjfL) L>«J ‘®>» ‘—S>V1 »J^ic. ^1 ji.VI j_ylc. Jaxj La fr La !il£ 

.(Jja. J| Jja. L>» (Jailil ftUaibVl dllisc. 

^ ...L.S/1 jj HI ~1L..^ 4 . jt■% dlla^lt jl o jjjS t>« 

ej 3l J^. . m 1 -v 2 I.-il l a JlaJI jA LaiLa £jUall 4 jHj < JJ*JJ V 4jj1j 

J j_SVl dll^Dsu-a_a (jl ^daljll ^ (jSJj J^dil (J4-a*JI (J ^Vi a I I 

2 \ .» ^ 2 A<. i 4 <-5^ i^-aII 4_uj {j 4 1^3^ W J ^ 

JAmj JSj^U OjSkjA jA ta <j!j ‘I^>“>3 A ^ a jfe L>^ 

4_i£ljiV| dlljLiaoVI O* 4ijUa ^C. jA ^oall 4jjj qa f ._)?£ 

> a J i l"iI y>KII 4j j 4jsji><Vill ^j-cuL-idJI L>« '—«4aauaJI 

!j‘-~ ■» < ^a 4jjLLJI cua. (j-a *^3 jaa VIj>» Jj'^I 4jAjil a_^AUa I^A jJoj 

4_lAjja 4Jtiil jjJaiil (_J_>^VI 1 II diVV^ J -i4J (4jtll 4 Lij ta ll l (_uljaJI 
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l_Iajl.l Cl_Ua La lj] l$ixd lillj J LaJ id jluaCVI (jl j£jj ^j] jj 1^ 

jJ_ jj AjC.bu=J AjjjJoj Jloi JJ ^ ■ fif l (jl Jd JJJ*J (jjJj 

A 3.1 Jxllilj (UeLaj A-ojuiLa.j eJl& jCu t* 1 rw.l 4Alalaij A-olc- LljAlii 

J Jj-m* t>j J* J JJj (JJV 1 C-^^ 1 J 
AiL_CaJ ^ 3 4sjsi-ill Cjl jU=CVI #JA (Jix (jl ^yfculaj <<jljWI JJ *Laoj}M 

•iajjCa—J | j.kaa_aa (jj^J (jl jOjuuJI (j« jl£j l$J -laUd^l J AjauuII tllai.1 

J j.* I I ^ Kl l AjC JLC^I lAaCuil Joahj J lift £-a Ulj tAiuS AjjUajI 

< 

Aj]£ Jja^ jj J jail Ja jj - AjjI jaUs AjaAj (ja ~ IOA j »(jjUI Aj*-=k_ja ij'A? 


( AJlU ejjjCailj 4o-aaa=C-a Aaui 3 (jitJ Aj! (ja <»cjl j^Jc- 1-1A tAj S j fl k AjiLJ 

,4j jjhJI -UjU 4&a^i (JjjJ Ajl Lo£k 


jj_A AjjjS AjjxJ CLoxiiS JJ ^5-Caij AJuilll ClI jbajVI (j' ^Jj 

!3 ijSII ■ "’I jl >VI aIsJJ (jl (jS^aj (J j]l La JjCli (jl Ijl (jJA tALalia ll A jKI I 

If- ji^V 1 JJjiil fjMJ JJ UaLS ‘AjjIajjVI JajiCall ej3 Jail Lej 

V l *«M L. jll Jlatll pljVI J Clja-sJI gpjiej (AlabJI ojSljllj (j j»idl ^LojA'^I 

1_jSIjiJ oJ jJ_^all AjKJI j AjoaiUiiVl V-S jjtJI oJA Jla CjI Jib jl g, *. j jlaj 

< J ai/.f- Cl jiil_j ' ^ ‘i l Aj V AiJJI a'C Cl-llxl (_jC.Lcia2iM * . > ' 'V ' (J® 1 

(JjJj (J_jnaJ (J-Uijj CjljAa (ja aJsljll CjI jLpjVI jC- JJ IjLa : Jl jwJlj 
Aj 3—ooajll Jjl ><ijll (j—* I *> i ■ ■> J J >^B (jl (_y3 AjI jC- yjl Ja-l Ja ?(jaJ^-a 
?AjjlJIj 4_jjj_aJI CjLiLojJI joa (Jjjjsu C l ljJ JS (J AjjjooiajllJ 

J J AlaLill JbLajSfl a JA (jl (__jaa_JI £ Jj5l jl JJ J^V I cW»JJ 
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3 jL^ivU CjI jla-A |»l lVn.ll JlLo 4_jjlaS AjSI jj) ^»jaIL# ^ 

_a JJ jjJajj tblc. <il)j (Jlj-a) ^4. jS»lV»l Aju i l l) AjIV-ill jjl] 

i2 _4_iLr*JI oJA L_S^)*j jjl Lo jjSlj 4^ A5uUI j AxJ 

.A\ \ C j tAjjLalll CjUuiSU JaaaII £jUaJI pljj j1 ls* a \ \ Ifjlj 

^C-xxll jljt qa V 4jH 1I 4_axaj]l (jlj 0^ C5^“ U 

(j)_Lj jA_3 J _a Ia* IjiS liwiV) Jsa Qj$j LaJj liil lil Ikxialj jAu ls a^. 

UJJJ J <-$'J J <3^J tvTjlilll CjLjISII oLuii J Cjysil £ j£j 

j_uS]| jjJ ilglu LojS jjoll oAjAui (jjSj J3 iAjLxUI jjl 

1 _xL«u ' ' <lc. jA_*jj AS lIiUHI (_$A=J 1$j jisu < _ s jJI A jju il xuV l _y^Sjll JaLojl 

J M<« ^ISis 4AaJ j £Jj cL '4 Uii - J^' C5^ _ ‘4^_P 

*i i j) Ijl j^jaJ J tAjiLUJl j 4 _£jLJI j 4 j m a JI 4 j£I<—1 

2 'i\lr-_ ^_a 2 'KU A w* <" '1 jj.-itH 4j3tL i£^]l tiljiiiuJI (jllaJ ^•Lulj'i/ 

, 4 _)Ua=Jj (JjlLuII ^jAulaII 4jllc- 4 jajaIaa]I JaLojVl £-** *■ ll x li l 

4+j JLoSJIj fUlb Ijjl ja IIaajj !jJaiuU fJ UxLIauI 
‘LJaLaj »*» ^ 4 aj jji 44ikkJI Cjlilll 4J£ll CaI^\ 

Ajjjj-a *.1^01 4ja j£aj ^All ^jA AjjiiJI tliUill Ja (ji tjc. jkill jj 

<h J-- S-la UJ J aTinaB ,.> jji 4 (4jA.jljjj3) V*^- 3 J ^'j J ) J 

2 * 1 jj'l AAuaJI Jjc- 4jjjJaall djULiaJI ^3 o Cl»l j lja j D U <AJjjS 

2__iLaC 1 (;j* (JjlAJ (jjJI AAJ_^aJJ AJjLaa J\ ioJAi^a 4jj_)JaJ I^A i^JA=>Jj 4 4*11 

Sj_ jSj 4 J jLi aII (jlAj ^1) Cj'jJII j'^V' (jAJ*J 
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_ Ci Am (JjuI J 4^5 jl ^oll (J^a ^^Ac* J jW l CjL^Uaju^o 

^ Ifr J_ala^ail jx> jl SdljLaxll a.1^1 4 imillj liLui 1Wa jl (_£ jj^ySa 

ojia ja jj£V ■* *’ w jlj ( _ S JA. 4 (Jjja] 1 ajgJ ilf 1 'Vil.iI j_g| ^jSjj jl ^2k._jVl 
dLl£ jjA 4jjii]l j-AjKil (Jjl jjIU^' 11 Ijfc l,lui% U1 jjJJj tljOk ojjj^aa 4alaj 

<_£j_a LJ Jc. jAladdl jjjjlxJ 4 jSIs CjlpL^aaJ IgioC-J j£J j (laid 4jjLuaaA 

UX j jjS .*1 „% <JJ __II Ig.Tiljuij j.a ^ylc-j 4 jjJoJI C-sj/l 

.4jLmJ! (jiiljC-S/l el jj (jlho j=kj 4_ii£ l$iji t4 j^ l 

4 V-.ll X t~*uSjjl tail 4 JlUI 4_)^iaa JC-I jS J4.1‘ll.sll 4j^laj]l j 
14_jSijtLjjI 4 j1Sjui 4jjj ^yll 4 jc-\ <SaVI 4jj^Lu1I 4jLulJI ^Jl I_^jui 3 djl 

(JasJ! eljjj 4 aKll 4c.Lu^a \ g jt.jLU_yj jiil jjjIj Ja£3 (Jiij V 

dl_felaJjl jl ^_Sjlii] 4_«C-lj]l (JaIjjJI dljijlj iil]j£j 4 jajll ^$1a 

(IajIjSj J 4_itlll 4 __uj] (j jSll LJsjI <Jfiiu IgJsSJj 4(_£ jljoll 

jlj-iVl j^ (JLa*iuuVI c _ 5 -lc. hU~> II jc. 4] j‘n > i/i <il]jj Ur-ii j 

4^sj jl LiUajji! I jl jjjutij jj.3 "dLaLuia" 4jl£ I j* jJS (j^ajJUj 4 jjj u-A» .a l l 
I j& - J jSi jl ajUiyb jj la. j (4JtJ]| (JSIjA Jal in mV 4 jjIj 4ul£ uLuk i 
CSj l -^jj (4 jlUI xda-a (^j (JaLdl £ jIa, eJc_il^Lull ej& jl d .» jnl 
j r, IjuS (jj_jJa*oy jjjll lillljl dVldi- ^gk V]) dil a jUTJI oj^J Jja.j V jl 

J cljill j-a 4^3 jl h-vjLaJI j 4^" jjLalSJI” jl jjj^iaall dLaKJI pLilj il l 

(jl I a j -V ~'J 44 vl~>ll (jC- oJjl j (jA 4 ^' ial m V I j jLi-all jl 

J.., ...J.C Jajlj jA 4jjUjJll ClUSll Jl 4.lM>iill dUiSJI ja Jajl^)ll jl ^ilj (JjSj 
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A _jjj jj.-al jl Ikdalj liA < jJj J& 'LL Jo *J4* 

j_a jjl-LLa £_J j i_iJa Jb J-sllJ iodjl jUaj £i^JJ lla f jiji 4ill' 

. jloa-iVI <J-al_jC. 

2 .'. loti - ■> r. jLa jx Aaa aSlla ja-ill tLaic- (_ya jiL I^£a j 

Jj all j tjl ikVl 1 —ic v_iL*i£}M dl Jj jaall Jol 4jjlajll 

j£j j t (3- n ’>H tLuj J)~> ill t_j]l»JI 4 jila l aII jJ a Jja-nll .ic-ljill 4 j1jaJo 

_J| 4 _^. U i 1 <...l — lift ^a Ijjl V) 4jjd^ d^ASdall a j& dijlS _yl ( _ s -i 2 »- 

1 g ^ a j <d> j tUjiuiidl 4jjiaall 4-uluJll 4ij*-all jC. 4jjlaj JJ 

i aiC’i ■ - il il ^r_ 1 a j li~ic. lij tAjiDLLa AoC-LaAjJ Ajjjj djlALaJ ^lli 1 ^ jLutla 

JaLdJI KM J J—^.jB J J j—J' * ■ 4 j jl jaj AjjlSt l 5 jJ 4*111 4jl 

^•Id-al 4_»-<aLl 4 jdljl ^Ldal 1 g Uj l J 4_U>J^ l»> a > (till jljaj)/l J 

^ i ** ia 1 C 1 jjujjJI Id-al jl j La^ Jjjoll ^Ldal £-a 4—A * 11 1 i l4j^ ) >^l 4(_)liiaVI 

jl >.' il * 1^1 j]jjill _jj*j 3I j<o ^ ^“1 4*111 jJ*J (j^lj idjliill 

4 _Ui jQ-. /I I~~ '1 »11 1 AAuiLuiVI 4jjLox-all 4_UjJI (Jill jl Idl jaJI <—sVl 

1 gnlila JiwJ 4 jlajll Jj U^l' J 4LJ= J W' Jc. ojjjS 

Ja^l dil Jjilall jV tillj ld)U Jull j dDLddll j- Jjll J 0 4-*J^ 

J a. \\ \ _ S3 J N ga. Jc. 4. i LjSjij ^*1 J — £ Jl jl jsl Ig <aU,Al yV 4jLla 

_Siij *" J ji jlLaVll La j lUda Laib i—lldojifl <_$ j=o — ,J JJI 

dl_il£ Jll Aaxjall diUHl jdxol Aiill tld ^C.lj 2 diil£ jlj Ja. ^LiJ> 

‘j' j oAa jSJl J-dall (JjIulJI ^j dUill till Jit IJs "4j_Jj jj" l^»JJ 
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jl_£ J1 -V I 2JU1! llaaJI j jV 

4__illl Ajjj ^3 j_p.l CjI jjiio il.i.l-Vljl jl £J_yjJI c- UI-Vl ^U 1 * 1 j jl V 

j >1 ■ ■• jl ■ ■' ! iS) JULl j-Ijjj tci—i*JI t jl 4 jU 

4 * 11 1 (j| lx_jJtSJ (i! ii ■" ■ ■■ j Sjj^laj (J^iaJl pljj -iC.1 j3 ( jl .n -’ Ljl 

J fll 1 j ^gjll ioloiVI Ig.Ujj Jc.l_j9 . 1n i >r i > * IJ *>) jjisLU 

‘' \y* <11 i I *' t ■■! tjUUi j£LJ_j t4ili Ajj-iuilj <il jl Ao JAJ £t-<JI jjiaJ 

.cJuSjII 4-iLaC. ^ (jSjV I 

jLuoll JjjjJb j& ^J*jil 

4_JlIIL ^ J UUV 1 jUiA^a t _ il ■./Xl ^3 a jj%<all j a^)Aail AJ j£ mi l 

I «r. i — J >" I ^ jj)l (JlilaSfl tiljluiJ (j*al»JI i—ulaJI Ia^j * 'nujl 

4_JL Jjall ^CAi (S J* j^l l ■ '■"' 1 ^ J “‘ a l J J* 4-<oJ jl SAiill a jj JC- 

'l l A _]jjjjfl ijllljijS^oll (_5^a»l l^jl Lo£ ‘ jj '■»• AjIIc. j Aj_pa2 s_jliuu£l 

A o \ y Ui \ 1 (j j»*ii *'l y 1 'j j (Ajtill i. il ■ ‘i ^1 ^ic> jlj£Jl a_^J3 j<« JiJioSl 

(j ■« ■ *'' "'*• jl£ i4jla jj* - ^' j tJjij t<j]i (3 *>ll j lLaLoj 4-jiii-a 

ijl I j A ^_iatx i"4 —*J]I (—jL-uSV ^ J*- 3 jjj" ->j=wj <^j ' 

(^jjuiiill jjjSjll jC- Ajbjiaj Ajjj3 j»J3 jl (jJxuj i4ii**JI a JjA <i 
Ay* ^ ^,11 jaL^ji ^Jc, (£lii Jilj (lia, ajSL AJa. ja ^ 4jc.Lua.V' AjAOlIj 
| ^) (_|i jyl^i j<aj t - *ilj^ jh'l l ejA LisJjj_j t_^AJI ^3 A j m aj Jl <_>LjI^ ia**siflj 
.'.1 j .41 aj__Lcx]l 4 .^14I I SjuAJI jc. 1 h.'vi (^jll >-liljjh'ill 4^oAc al _y 

ethologist ^ _jljjs-ll ^yjtjfiajl (il^Loiil cLiic. jl Uj=yl t^Jjiiall 





t |j_^ o_jMjuo j*a tllbl ' ijxaA Aa-ali. ^IxJ AaLaaV AJiaSM (3* 

t j.i~V' J jl 3_p_j£ ja j t Iaa l j j“*“ i 3^' *bVI -^-l <jl ^y-^j 

^l*j ajJ3 jc- ajiilfa {j«Sall J*j j_j)M £l J 3 j' ^b^ ~ 

fj »jj} *'^ 1*1^Jj (>al «(Jjbuaall ajjj£ At jaaJj 


j-tja tj-*Lu jl j*jj (imprinting jSaJI f^PlI L* j* I^*J ‘u^J 

j_3j (<_5j_3 jjllaiijl Jalpjl jt (jaaall J*J aJji-<a9 a jj3 lDLa jj^l 

Ului_jl jl £ <ilj ui I j £.u> A—lal*J (_$J—lb ^- Ual ui—all jJ3 Ajjj9 

Io-.^ AaUuSI lie. j ->» j.oj jp£l Alkali jpj Jba Axjj i(blii jl bljJA. jl 


iT Aj 




_j jJLaJ La ^i*J jA j lAijS-all Aaaljjll \c-yJaya (Jljj V j 


ija jj*j-aJI ^ ‘vl-wJI ^jilall ^jl jjjJ ^ • J J 1^1 1 j 3*a dialects 

& jS A^aJfikluii Igji jAijj ioj2jLlo (jaaall J*J Ijt jil Ajla-all i—!jj_<a3l Aax-i 
ijp LaJkit ^ lAJjjij l_i£IjJj AjJA ^^It jjtai ^311 "t_illSH" j* 

£-jj ail) I j A »_)La_j£l jl -la— aXoI! j ‘£jbll j"> ^ Jjj*£ll LS^ 

A—i^ja l*jjaa <j£joll pjW ill (JL* 1 1 I . W j m al l Jj J*. 1,11 (j^l_pVI 


appall aJA JjLi. aJji-oll jjjiall «_jjb-aJ ^1 I jl j t j-aill ja a jjaaj ejjU-aS 

dy„ '<' ^1 La JLa£lu)V AlalSJI a j Jail Jaai l$jla tAxjX» <Jj3l~>.Ja l g . ib - % ja 

^ 0 

aJjJ 2> I $jt u-ij *—^j *lj j=>-i ^jlc. jjb jOllI W^jba (jl ‘^L? 3 

0 

i - .Sjll ^gAj sAojji (JjLi. CjjLkJ-all ya Ija. eJjJ=L-a AajUal Aj aa lt iiA.l l 
I'^uS I M.,,1 1 I j^lj t (Jj-ialaill lilii j»l*J ^ylc- IgJ jJ9 I jjiS Aj9 tliacLiaJ (_jjll 
_ u, ^ v."'... ! ^Ir- fr |jj -b-i«" j| "(jjlall f .l , ril l" Ajb ( J*lll IJA <—b-ajj La 


.prepared learning 


223 



r t ( 

l '».* t4 -l iJ-al j Ajtill JULVI > -)L»n^l 4 j 3 j£ jLaj Jilaal) 4a j)j 
0 ,1 a Ijl Vj jajlL ^-WO*J ^J*<a_)ll o^La Ail]) ^Lu j_gi 4 _i1aI j£. JlilaS/l 
jLaC-VI jl JaA^ibj l4jajl*j]l illljJall 3?-C- j&llaa ja ^Uj (jLua 
4illlJ 4Jtl)l Jj 3 La jai ja JaI ja JlSljVI (jlj (JLioVI IgJS J?aj LS^ 

tljlSL_ui (jl j—a (*&_>—I' ‘ J^-' lt? J J* i>® J! 

jl ^_1) 3 j** AjjIj 4ill JlilaVl 3* 1 _ J ...'Cl j tt—9 ^LaVI o-lJ-lm AIuluII 

ft t t 

A «<l j VVI (J1 aUVl 4jLaJjuil (_jl J.iJJj l jL£ll 0 JAJJ laa ^jlj ^aul jj£j 
j '<-« ^ 1 jV) ^3 0.5 ja ja djltuafl-l jpTifl (j-l] Jjal C-ll ji-aS? 

j_uaj ^_ 3 4 _ail J 4jj* _ia Uilc- lift jC. 3 jJJj tag'll n. ja JjV) j»L*JI 

^ 1 ^1 t^^Laill ^LLJI CjI ja-al djl^a.j j^Ajc.) phonemes MiLa jjall 

1 'l.i) tjjjjl) 3 10 V 1 V I j) j£jlL jj^aj <4j_jilall oLul 1* jlanflmj jl I&jxajuiJ 

(j_a J. ..ja ,ja 10 j£Lll fgjljila ^ 4iill ^1*J 4aflj3 (jo I jaJA t jaV j) 

jj _ a J _a jjjJ IgJ iJllliLiui (ji IjLaij (jujill j) JliiaS?) jjjaaaj 

.4 . „'.< l ^ ^a a j t ^ ^ ij» ■ a jjc, ^ LI all JJilL Lojl ^ ^uul l (JLaiV) 

jftUaa (jC. (JSaaJ (jji»i£jj tojJjSJI jlaC-VI (_g3 a^jgjaall 4j j g. ml L 4 jlUI 
^ If- 4__iijiall 0 jLill *—OLaI JsSjj e jjl& jjjIsj 4aJ IjjaIj t4jj*J ja£ 
j jXe. ^ic- jliaaall jjjJajall <jjj 4jjiill (Jjl jjjjll ^ Igjl JJjLj £tall 4jLaal 
o_>_Sll <.—kaan—j (ja JjS^I «-3?J) J L a a l L J (j) <ilL (ja jaSI JaAjlj t jLSJI 
Jj <"» j! laJ (jSaall (ja jlS ,jill (jiaLall tillj ^ LaJ £-la-iU ju^V' 
j a ojSL (jm ^ tilli ujAa Ijl Ajl^iLa triall 4jtll 4j^,)L^l£JI (jiaLall 
a j H I - ^ a Lj jsG 4ajlxil vJLiL jluiall ^ jla AjalSal (j jxj *1/43 4j jsJall 
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a » ■ -«j jl JjLxJI j&j j 44illl ^lijl j jLSII juc. 

^_3 C> ' x > 'I jx ^uuYI (j (■ L/Vlll ^-3 Aiill (jLlia ■" • l L^n l 

ALL jjC- j a.V.,’lij ja>£. d)YL*> <J (_jJ JJ jl jSxJ jLjSJI jl ‘La.VLlxll 4 'joV-.ll 


{j^iwn_iax jl^=>. ^SjJ 4 jj 3 gjirvj jjlLJI a j& <JS IjJjjj j t f .la.*U 

jy —i. <L*ij ^ Language Acquisition Device (LAD) Aiill 4_jLi£Y 

j -llijll (J io I j ft jAjJj 4 till j JpO i_S3 jJ JULYI _JXJ jx 4xt.il->. a jjS 

jjLui II (j—« ljj_a-a 1 Lxi J ju jill a J jtxll j_yjall JLC. Jjjixll a jj jtl 


£-Lu IxjjC- AJbJii 4j0j< jc dllx jLlx !_'■ La jlc.^)juij 

.'a JL\\ jxiil 4isk_^x Jxli. 


(j; • -_j tlft^ftUa jJja La£ jj£j Y Ixjj JalxjYI oJA 4xxft1 jl 

f _j 1_ cjj djliill fjk 4jljLx 1I JxaJI tljjj 4j_yajll (JSLgJI jl i— sj£ Ijjlj jl 

4_1ui__£c 4 jlx.l jLaJ Jft jjJ t JULY I ^x J Jji idL.-Wix jSj l^jUdjl 

^jic- IjjJa. \f. J).>» ^ jl JULVl jxj JalxjY 4jfLixtfjl£ll CjI joixoill Aj jl_yx 

0 j _ «Ij J A JjJj j».l ^11 LjAti^y JjJa. £-Uix AxJ VA^^jaJI a jiill ajft 


•LS A^ix JIj.^1 Ax jjlV’x j jjlixjxll ^jL'il 4j jJjx i jg •% 


_J_JC- ji fj\ (JjLi> jx jill (LajSi Aj jx^jll dll Jill ji^l jl 

jJa.1 j] AijUxaxll (jj_>L jC. j»&YI >—illill ^ dijjlaj i jYI jia. 

j__« j j'<l <x .* ^ ft j jjl£j 4 ^ ^ j jjl£ aLajoixll a j4»*^all j jal ixttill »Jj3 

4(_5^j__~kYI j jjl_lxjx_ll a J j 3 ^gJI (j-»l j«H ; ji jjUxjx jl _u _J-’3r^l a1j*x3lS 


^la jill dlLxljjll tjAj jjUxjxll Ail Ajx! jjl ^ jjl£ >**m .^iA j 



ja Aiila CjI jlui .1*j ■"'I • ■l^pll o^A t^jjujj jljpj i^I sLuj 

LiVj jlaujl j jLajJji jjjUajull 1 1 jl au> LajS t"li<w*i jja.Vl CjUjiI jill 
^ l<~- o^p_ill jl j jjl£ tliC-UaiujI j t* <UMI (Ji-taall ^2 IaI iwivl (_ 5 ^l 


1 ^ .. 181 o jj*-cia]l 4 j jaojll CjtajLoll 4 jjk'i/i 4-a Y* t 'i , ll , 0 (JL-cuV^ 

tlgjAjI_Ml ^jJb I JJjS Cjfljaj j jjl£ jSlj slgJLaxiul C5 ic- jluijlj jl*jOii 

£tjjl _La Aa. U j*j (Jl * WiV 1 (jit Jai3 a_pli jVl <■ "'*> u^a lj 

^—Sll 4—ii —k. aJ—L*-a a ^ps i ~~<M Lj=ut (Jj ^jj 1 ^ia. 11 < sj 


j* 4ilii^0 £-1 _jjl (Jjb"' ^ylc, ejJall tilb Uj (jjUJI j jJajV! 
Cjl_jU.yi j* 4jlaHj ^ • j* i_Jj5J La dba-iS j jjlS jl lilLi (Jliia t4jjaj]( 


jjjSoll t^Lua j* 4auajaa IpSlj iULaC. a jLij eA.\l^ a" ll.llla ^glc- 4 j-> 
(_J_jxJ jj a.1 cLbjl jl lIjI jjl jl 4<i»J^Vl £~a i_L>L*jl] tilljj hJ* >11 

(J jlajll -3ajjuO y l$jl I^A jj t^4^lsj]l jjj j_jjla*ail 4»L»a ( oJa 

l^jl j \'J jl ‘ lill j j* jjSI Lajlj ‘ J*^'l ^gOr-a ^jL i ll<u .». n' l^ (gjy -ill 


t*n-v i ojjj^a-oll CjbjLall jjj t.-lUjljp (gjlit) (JSaaJj i_SJJj <g2c i-l i a lVi 

^g 3 till>J t J/'-.II ] ^u-il,~TvJI jjJajull j* Isial* jSJ j ^gjjl 12^. Ig-La 04^ 

^gllll ■ ^ tlj jlv.u La^a ' j Wi Ia^s.j djlj^all ajlA j ^4jl^_ ) p-a 

4 * 

^g_SI ‘4j^jLiall 4i^xall jja tjj-^ (j^ V 4jjiill tljlj^all jl 

Jjjl (jfjll j.^all ujjj jA l^A (J-ul jSlj t JaLaal I 4 _jIaJI jjSJ 
A-taV £ *»iKll Will Ajl LaS tAjlc. -iSjl J 

djljj_3 jl _3 i_lljjj JI3 Lu) t^gSj-u>_pj j« jl -4 ;li-vl l AjjlaJI 

i ‘i m^j Vill 0&lia ^g3 aIl^ vLa j>ii*\"i diljLaC- ^Lu (gA ^ajioall j jilS 
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" JjjS oLa$3 JJ^I I jyiua l t jOJ w >a-all (jaialjll tj) 

cs J] ft jj*j <J AllSail ,^3 (jS-aJ V (£ ^LaJ (jU ^ £■* (j^J 

»jj ■ * dllj^La - ^ ’ ■ •’ 1 (jl_$ pg ai (_jl *■ ^1 *J iS^ 

,£lj^..j.? tJjJij (jjJ Lj-aj Lai Ifom l 
w _& L_jbLa ClilS j ttiljLa lg-ajyil (jifillj <»' IfrJJJ cS <J ( -0*jj 

«■*«>>* "'< (_5 jjl£ Loiu tjjUatall A 'rt . ’lgl i J (jill £ jjJaj*l\ 

oAl^ Igji 4_lL$_ill IjljLa i*~ <a.* 1 Cj tAjLojtll e-ljjl (j L . 1 11 ^ l l^J 

(j* i<_g jjlS CjjIjI LaJJJ lift lAillt ^1 *j ^ Ija. I g i^l j t ^'iCd l 
La jUiV &J& fVl dul£ La JS J ^cJaj jj AjuaAJ _)i.l 

j_a «y-l».j-a L<ujj iijjsc. JSojjj jilS tl»il£ ‘Jj-^Lill 

_1J t-jjsi liilj ,jl£ jlJ <l$J <J_ya. t-La.JJJ ^ LojjJ 4 j*B CJaSill 

1 ^ ill - ^ a I iTi l 1 ~v ji jjl J jf'-J ill _j_^3 La^jc- j t AoLtall <£jLuLo]Ij Aja A jlmll l 

# 4 * 

La A "Ur- I ail ... Igjl ,jC- i* iLa^ t <__l^)-£ill Lg-l&^J liuj * '»lj (jl -1*J 

» r la< J&| 4ij L^al lj oIiaIIII fti* jji ^juqjj t jjSI (Jj oU I frajlaj l (j_jkiaaJ 

f f f 

Igjt^jC- ^JL) AiilU 4.i <*-il~>J1 fl*J! pl.il ^^2 (3 jU (j\ (j-a 4 j1aIJ 

(jj a ^ 1c- Cllj2 all e-i^J l^al ^"n ul j LfcjjiaJ Jjialj «a 

^juiLxa ^yll l > l ‘l*v l (jj^-ajlJ (jLoJA“i jjl l~»-v l) IjSAj i^jaiuJI 

tl)_sic. ^ "'l l 4a' t... .I I 4 _l.a_l.J 3 ll pJbtill clllJjL*2j (jJc. (. J . U . J . 1 1 -Uij 

1 .in (l&Lal*J *11 Sj_jj-axll uLllj^^jLaU 4j^>a_jil 4, la > ^yJI Jajlj^l Lag-3l_Juj£l 

4__iixll (jjL_ia.l j aII 1 _4_1 Lill aJA ^ jll£ ^ 
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pi—ill 4—liliiDI 4_ulj]l ^ 4_a jC-Xa Lgilj 4l2^}JLaJI 4iSI jA^I 

.4 jajlajll 4 jLq*J1 


£• j—ill (Jjli aA^a laAA=J ^Istil (jililaixa ,jl jauiSU 4-oj 

«iljl til—lit (ja Ll_^Jaa (JjJaal aA_j3 (jl LaJj jl S^ < _ J H_)ill £• _jill jlJ 

( t ft 

(jl t _ s —il £■" j —la£ laLu jxn jLlI (jl (JsjJU (jltoj (4 jlUI jl^)ia (ja ^l^a 

(jSJj (_f^oj (JU-oll <1 jLuuJI 1 fl al 4 j_^J 1 _jlil o4^)3 

1—a 4ju (jSJj « AJLIILj 4-ulll j .v5»Till (ja jAall lift ^gic. (jlfc_)i]lj a£Ijj 

ejl—l] J —iSI (_ 5 J—l£aij aljl (_JA 31J ( 4jft _jjuijl j 4 kal ^ a jjSI J& 

^jJaiil (ju /Llij |J tlul£ 4lnl.i,.gj IgjV S(Jjy<aal l all* 4 t/iaU* i^LsiijU 

1—«■_ JfuU jU a jll! 4jjl£al bAAj t l^Ji ■ tli3j Axj 

<—j^j-cai (jl_ lixjL IaAj j 4j^j1i 3! 4jtlll jail (jl*jj LaiS 4 . >.1 ^]| 

^algjjil (_gJc- a£ jj (_ 5 ill 4lllr>ll 4111 JjUll j_j3aia]l jjC- Iaj*_i LiaLalfel 
(jjl—Ui aIajlIuiI jl 4jJJ 4j_jla3 4 i3aIj (J^jall £ _jill (_y9 ^1'^- (^jtj 

‘ J_oill J 0jJa_i)l (_Jnl jx j 4_4 jj j]l 4 1. x-.ll lialaiAl 4 a. jj (jl ^aj (ja,j t^lgj 

^)ISJ1 jjil (_ji liSj j-«_jll t- iImj'^I (^i it Vij tliilsl (_jJ)jl£ (jl jl 

jA —jj I —— a £ lilljj l$j]i tl& jaC- (_£Aa le- _j» ■ ^->11 Ala 4j tliiAa^o Lol 4a»jT» 
3 —*a > 4—jJ-aC ^ta.jiVI (j-lc- tt.lAg-1 (J-a«Jl (j<a 4 ai.nl -v ojjS ^>ijlj (jc. i—LIS j 
. l^lllla. (ja ojijill (ilb (J^lA 4JL111 ( al*il 4.. <->l 1 4JV Jallllj 


JL-aiVI (_ s ic- tlujAj (^ill _>i>VI (^JillajUl oAj2 jjl ^ 4jljc. V J 
i>A_}_3 Ijjla Ijlj LoJ -Iij tll^SJ t~*i A3 (jSi — 4j«Jll 4 jj1j Laj 
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1 1 4a>t<alj j jjLiAillI oJ__)3 ji h^li _>wuit (JliU j jiLiA*!!! 

^laLuJI ja*JI jli lilljl jft.wl j 4jjui D_^aC Ijjjij ^lila 1_U^)SJ Jjljuj (J^LiaII 

t^_g \jlxnjuJl A^Lja ja Sjj^j Sjo3 A*j jj5Ljm (JlilaS/I jAl v—jLuuS^I 3j_pl 
^_11 A _ -v i jj]| (Jalall (Jja 1 fl 1*1 a (j; jjtiAjUl jju-<a j£l_j 

t5 __LaC. _^^.l t nu 4 ajj i(1^_Lxa (jrvj ja jlj lg*ilg aI <—l~ilr>. j a <LojIa 4jIc._j 

u a j] ij axII tli j-»- ja iljia ji£Vl (_g jjl-iAitill I^Lol 

laJ—isLA ~l g ■" frljl ^>I*J t < lxjJ a ^ jiUajUl (Jlilal ji jjii (jjL-ull 

<Jja IaIaj Igjl (4x111 t5 lc. ujJjll 4j*A>flA jjC Igjl jl ^Jl jl£ lilj 

Ajjjola Igjl |aJ «( J i > jol t i jlxjj Iaj3 Ajuxjua o jSl j ^)>ujl (Jlilal jlijuia 

(_J_a1ajj 1_ a jlf-_j ■■■ j (4jIAj (JaxJ l& jia. >.. ( ^ (5^' (J 1 . 1 

oj Jla (JI ilabu 4j.n JL JlaJ tlAjjljoll oAA (ji (jJt-ulaj (4ljg_uiJ jjiy-ijj 

4 i Lixjl JU1I jA life jl jAjuj (4x111 ^1»*m j&\ (jWlj Lo^jc- 4-w>il j 
JaLajbll aJjLcla j jjl£ tl)ljA3 l$-}3 jg IVi j ji.1 <—iil_ja» lilliA j (j jjl£ oJjSll 
j ■ ■' Ja_aJ j > 4 -v ^j~v 11 S^iall jU 4 jahi) jl Lil Lai ojjaaIIj (JlilaSM Aic. 

jj - JJ Ia yjfr £4AJJ j jjl£ jl ((jAAii-iJ JL-ajI J2L=>. ^-jjAJJ-^liUj 

j j ■‘'jU (Jl ■ ^a j^l 1 lj__uiljA (jjul jl (—u iiLaa _yA U *1 jl IjJjS (Jilaal (j»=k4 
1 -« _jAj 1(_jIj*a1I CjI^ xiLall 4 jua1Ij ^UuaI j£ (■ s . ^' i Igjl i^LaIIIj 

J jjjj tAAJSJA j*n (ji CijjJj (jilt j_>i.VI j jjli Au i l l oJj3 4JI dbllj v 

jl j \" j t4_jjl 4 ujj j| ' g jlr. jj*jj jUI Le 43 ^>*Al1 SJc- LaaM jA I I j-i3 

(J_iJb (jLa ' ^ lift ls^J <3 jSlill o^^oill jLiajI 4lS j jjl£ 4_a.jj 

. 4 j-. ^11 4jJll tillAj’iji ^Jj AjliIa 
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gjuiuii (jl »jpsi jjjIj (jl Jjj 

(_$l J J_ 4 , LajJ 4 1-^.nll 0 3 a ^ 4_xA]l ^IxjJ 4juolA. 4_di VljiVn |»J 4jl c*113 (ja 

l<ajjyaafc '-lioM I 1 i A^i&xcJl 44 ^ 1*^1 1 42SuLo]l (jl tlw.^ 1 ■ i^al\i ^Jikxj 

cdlj 1 54 *] ^JaLij V 4 jjj 3I (_£ jiliAiill aJj3 (jl ^ ^ jjl£ ^C- I gfrvikn 

3^_j 3 4 t a £j 4 jLoC. (^ jjlS £t»a Cjj^jiaJ I 3Lo] jint) 4-IJu 4 aJ (_)ju] 

jl^rv. Jj ^gic. 4a»_^aJI e_pall e_^AUa ilsjlS 131 j tAJtill—i ^i/iU 4^_^ 
l^iDLuii ^ISu |J lixil aJ_)S]l (_j Jua-l I3LJ jA ! (Jl jaadl (jU> 4 jlUI v-jLmoS I 
(jl ?4_illl ^Ixj] 4^._)a. ojoS jSjj ^-AS jj (jl (jSxu V j ts^j) 


IjjonWj \l\c. 4r».^«k.ll njjall ^ *U Lr?- lia (jC 4 tiaiSj (_£_JjlS JUa 

(JxjJI (jja ojSb ajia (_pa^)3tj]l (jl£ Ij]j iJULVI (^-il 4iill t.-lLm l^ l ( _ s Jc> 

44JJ1I 4 <' ■■'"'^l AjjLuAujVI vllljjal j;U«aill (ja \«. ja. jJj (J3aj 4ill 

jJaill (j>>».) 44-alxJ 4i_jak3lj La lAj_)*-> (j*^ 4Lla Igjl Jj V (j31 
£- j) I'" ~ > f- 4 l-». ^.a jxoj oJ-Xat^a JJfr La 4.<Ui«fl (jlS I 3l_j 44illl (jC- 

2b (jl Ljj_j=k jl JU V (jjl ijjjlill (£_jjlS £-lau Lil _>u*aj La _jA gjJaill j 

(jSJj c jjuoJI jlilal <—ll^)42 Ljajl 


... yij .* jji_j (j_a ojja.j bjjS Ihj jlua 4." i ; u^aJI £-i1i diaj 4-«u 

i i-s.1 ■ y^j c -L*’II 4Lli jz£- (j_jS3 (jl (jSxJ j)*\Ml JtljS (jl (_gjJI 4 _uj:I^ja1 

LiIa^jj « ’'aj (jl 4!ia. jj 4 dijjk (Jjl^j 4^]_j^ (^CJL: i" ilj’il >»il t jit > ’’ ’~4 'l l 
(jl (^Jl (^jjl baLla ljlft_^J ^43 i Ajxi 4 -s *4 ^SjJ a_j3j IS m l < Tl j£SI 

V 4 <» '-><1 1 4jti3l ^gk j*- ‘ill (_£ jj*<'ll 4 J~43—i~l<o 4_a^Jaio (_jl JC-l_jS 
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i 1 ,. 1 -v / -l»*iU <]jU jjc. l$J»-aJ La UlS-5 *c 5J^ (JSjijij Lul^aLuil l gfll »> nS I 

4 -S. . V. I J »l l Jt « <" i . .nl Jcl ji]l jjl £ilj ,Jj tlA.vixJ -LiL (Jjyl 4<jjil_jj]l eJA 

^_3 ji o-W>4 (jj&JI ^ylc. Igj) cJasJI jJaxii ^^C 

( _K .j i l g ile. 1 ^aiiV-."' i£_uilj (jUaj ^^Ac 4c jyn i. ") \<i \S (jjj tillable 

((i^jiiuki gjijj ^yic’ *ii *—■ ^ j*li a ^]) '"•ls J 

t* < 4 4_)jiJ Aj )l il JSLiA ^ (J. 0>\ l (jl j^A 4 ~nJ i il '^ 

i " J 5N - II i ^ H-V Jj i^j'O/I ^Cjlall 1 * j* ■ AjSIa J A-'jl JJX £t4i_£U tliV J JV - A I 

i" \'l p. 1 ^ <f. o^)jjS Jl^^l ,<-3 1 ^ ^Ij^juII ( jljA 4 (^jjj 4j^ J - lll l 

tt*ili ji.„ /'l l (J_&,|j 4 '■ ,il \* djliDlc (jA ^lll tl)l£iL*JI tilgjjj <. 1 l l »aK 

J_la) 4__Laail 4 jjj t_);l->~l <JjLxj j/vn . « jjLla jj-a _^4>V1 Li_>1»J 1 jjJ 

4 I ... V'», Aai-.I.U y> ^1 ^ . >iQJ 11 a (jji 4^l_jLi 4-*J f -i»-a jl lllLljljuA C lalj 

J c-l jiSI l it ■» ~K I J_J U> jl_na.l (jj3t4J 4I ajia. ,»ll 4 j, >il^j'a^1 Jctj&ll 

Q la I _Lail £»J_>*-aJ J gja. ■ 4U JjJj 4ii ( _ r *-ifLj lAil] "A^aja^all" 

(jj—J tliL_£>l*i] 4_LiJ! till—*Jjjjll |j-o ( _ ? SJSi JJC j Ujdml J-^VW U3^ 

4_j 3 ,jj_ Sj ^jll ^jJa^aJI (>aj]l ^ 4*4alaj la^lalj liA ulabJ^ll 

till_ij L'i l q>> * i > ""■•»' j ‘JjSfl jtjTiar.! 4j*^jlj dl^lla^/ JliL'il 

4_ 'il l 4_9j*-all - 1 j»_CO 4 j*j jlAia.j 4jaaJI o-iA ^jJc o jA-alx-oll 

J_cljS I jL«J < ,^131 ,j-J*-=il ^laji ^ 4 »j > ^a_: Lj-ljj Lg_jl Jjj i4jjLs]I 

^ jjj£ %-v ^J1 ^LlJI 4i* 1 ^ j^JJ A^Lulall AirJJl 
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t ^l i U—I I p _ p-i (j! ^ic. jA (Jalt j^gic- AauaJI aAA jJailujjj 

Ijluj t^iiala *ljaiJ AjL Ajuajwvv AjjLia jj£l ^gi Aljjj (S ld]l (jl i_ij*j 

(_]_azJI j_ a A_C. j) ^ ■‘•'I Aj» naajll AldaS/l (ja aj a I jfiu uV I AjLaC- 

A_ 2 *.j| 4_jjlio (jjjla (jC. l^j]j Ajdaiall AaLcll AC. I jilt [jj'v...'j t( 4 j j-v "'l l 

<JL)1—4 -ajSa-» A_Jajjiall Ac. I jilt (jl IaA (tgjjj laja (Jjlajll 

I A_ft A af^La (j j__jfcj ^(Ja»Aall Cj^LaIuU ' ‘i■"■ eAjI jll 4jM . ^y\ 

1—aA (jjijxu—La (jii a jAa AjaSlia (J^Li. AjJJl ^isu <lAwLa £_a Laajl (jiaiall 

LsHJ^A (_£ jjjl jlj Ajl (jl-Kjy (jl jilt liLluj (jay • ■■ J (_£ jal j J 

^—jla (Aua aJI ^1*11 a! Uj2jj ^glll Jjkillj (jVjjjuryi dljjl JSj jj ja 

A—C- jaa . 4 (J—jjbkJ (J —Jjla (jc La Ail AC-IjS LuljaLujI 1 Wj jl jc. j^ajui 

A Laj^all dll jjijall A Ac. jl all j 4^ ^Ajijajlt Cjlijlniatl ja oAjA=>_a 

4 < " i t a j l a- l a ll dll—jjxll eAA ja IfejlgJaUuJ j£aj ^gjjl Act jilt dllajlala , .i 

i_K jl yirJ JjaLoll JJC- ja (Ja’v'*) tAjsuuua *_Sjjla jla dul£ jlj 

Ajjliall jjjla (jc Aj| ^gjj jlijjaLill 4 AjAi^a ^gja j jllaj (_gi l^ja 


4—ijl*-all (Jja ja) 0 Aj .Wal l j A 111 m a l l Ajj*> lit AC-Ijill ja AC ja% a £a Jaia 

A —jj ta la-ma ^gi ^JlaJI £c=dj jl jSaj lift 4( C gl£ll ja-ill jc. ^1UJJ Aj.^vv .Ml 

(A—jjtaakjjll) Ajlaxll A K111 all laid (gAldaj V A 3 Ajilajall AKdall aAA (jl 
« * 

I -jjjj jl_J lil £ 7 a 1 i i** . j~v ‘ill AC- 1 j3 jj iC lli 111 jalta £il jll ^g3 L^_^l jj ^gjll 

Ljldi_a (_L Vi 1 jjl (J a'j-val l JJC- (ja jl (Ja")*s all jja dllalSil (ja Ail ]Jj (jlj 
A—J jn'l l AC-Ijill (jliliil jjl tiljAj (jl (Jja. j)SJj (La Ail ^gi Aadlia Aj jaj 
(j—a A I V aI {A jIa VI aAA J (Jj^-ajl] Aja^jll ^Jjjjall jA LjjI jiliul 
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13 


<jU Jj-ifl (^4 Ajl JasJjj la ^gJc- jLaJ&VI 

i'<.‘ _a £ jla <j* Aij - >ia]l «3 a (j 4 ^ <_£JLJ^>aJ ^ jSluil £CgJU (^ic J} j3-ilj 

.^jjJaj j ojj^als (J1 jj y ^A^oldi i— sjSj ?Aa1*j (Jjxjj (_$31l 


i'll > !.>-» -v jA <Jj ;o-l^.l j AjlLoC- (jl _j£3JLi jjJewj 

jjj__j ^ j.t'laul l ^1& UjJp. a<v»m La ~L"' Sc-liS (jl L>~> hj tajAaS 

1 3al«J ^ e-vj La (jl u «»L j ilg^alxj £-3Loill Ajjjj Aj<aj\a‘\\l AjlLoxJI 

# 

dj*3Jj t^£j L 33 j4 Ajliil oc-liSil ^jAC- (jjSj LaJ_j La <wS3_j4 ^^3 IjiiS 
,jV il__^al*j ■ ’«■ oj 1 $jI3 Aj^^II d 12)1*31 (jL clH 5 JJa-VI (J*-<aall 

^j__u*jj i -U’i 11 ^ 'Lie'll ^ 7 3Loj]l qa A^a-DLoJI <JLil*3jjjl t <\1 a i AjjJI 

djl2)l*3l i_ya (__LaLSi Jaxj ^ Uallj JJaj dl_2)l& Sj_)LJI 

1 *'\& y\ jj l a (iiliS Asdij j ti^jiA (Jaa. (J^ld (j* JiP' l K i ~ ‘ 1 . 1 Ja39 

iodli dlj jjc. C)J^ ^ 3a■ all (j^C- o_ykl3all jiLfllijlb 

Ai. (JasJI c-ljjj j}~~ *''l (jLt'i -. ^3 *j 3 A L Lax jl AjuUaa AlSdaJI 

t 4 

A ai^»H i,*. 1 1 /j r_ A L,,i djIjjHM Idul A* 3 ] Sjj A x J I AikjVI o 3 a 

.Aj^^I dA2)l*31 


edljjyi _ 1 c- J_*Lua (j-a .lit (j* (jj!dLl ‘-r^jS ^ fjpJlj 

a _iiil AjUS AJSdal ^2 llpa. lk$J - cognilive science ^ 2 j*^JI 

^Ldll A_lLafc ^ jj jjC. liLjalJjal t- al ta^lml ^Jj ^1 uiI_jA ^ IjA-oC-j 

jJi -I Aaduil iJaa (j - A-ac.X» JSVI (,5^ (_5^^ 

' « 

.syntactically structured speech a—L a^JI «.l—jj a— tl jil liaj ^Jaiall jl 


233 



A jLaC- j r. AjjIj a jx jljj Lajj (Jla-ail I j& (J oJjli jjS?}M ill ji jJjjj 

ajLc 0 £j]l |j& t^lajll jc- fUJI jjSiiill l—lli Igjj jj ‘Jk '1 ejjia 

(Jj—t-ajll jSxx (JjIjS Luulj IgJrt Jsl (jll ^ jjSVl jA (JiVl" 

jx jjjSixll (jLa Igjl ^(Jilall -Vie Ailll ^Lul ajJzt-xl! Axjall Jj 

lj—j 1-a p C5 -ii ^Lu J AajUII ajJill eJA lg~ilft jl AjJaill AjJajll t_jU>u*al 

<ii—lj Jlla tig xl»J (JlsdabU jjSxJ tljil jx |ja* jjiS c..l»i-ml UjAlii 

jll ^Ig-xll tl jj AgJ jj Jll Ai janql l tlol j tllui J»nil (Jilall jlS LalS Aj! 
I g'ilj a Jl J,_II a j3 (jl Jaa^Lall j ca Jj-laJI t'll l-il nJU Lie. I j I Jjj ■ _ <1L.T< 

jl <Jj 1 -g »■* jUSJI Jl (jiiLaiillj (JlalaVl jl« >--i jjl at US (Jsfyl Ia JLa-j i"nnjl 

^ 9 J »ng tn j A In a*'II a jSljll (JxC- aJx jjutaSj (JA jll -g*''-** j)x ^IS Ljajl 

Lul—uijlxx J IJA JUjjj t^Jiljli ^alujll (Jjja Jc- Ajitjaj ‘' 'I Ja. 

AhjI_j1I ^ jL jjat. Jl AjxjJxII ^ Ja. (JUlaVI tlijj Je jl i AxL*JI 

4_atjUxl jj >nSiiu> jjJC jxoll aJA ( J ^gjV tilljj t jxacll jx Ata.il tall jJaa.j 

, ' 

a jl-axll a j Jill a jA jl ^I'lnml jjx V-lJ I jA t(jj)jjll AC-U J jjxlixll -jU'll 

j_£lj tA »lll t ,A»/lSI Jc- (JUiaVI a jJ3 _jui£J (jl AjfLaJ V -U’llt (jl 

(j— £xj (JUiaVI (_5 jl J*j1I Jjj9 tllilS I jj LaC tillj jx VjJ dlltLuJ llljjjjjj 

?AiUL _J-aVl l-X-l'C. A ^j| 

(_^J—II l— g - iJra l x IgJ (jUill Ijft J ujjjjjjj AjJai jj t(Jjij jl lilj 

ijj—ui l xj* Ig xJU.x Li-JajC- jjll Aatill jjiaj ^7 ^ ' (j^aliJI (JaLall JiLaJ 
A »lll djljjstj JjJjjj jjaj Jie Ja^lc-Sfl 1jjl J ajjjxll Jjjill jl Liijc.j 
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Jj_all 4i ■ „ 'il l ' UoLaJ lilljS v4jJJI <Luj JLLul SjSj j > r>*i (jl (Jaj 

j ic. (_5j =>.j <4 -oI*j V L»j l-* J d>l jLa-jVlj 

JaLjjIVl 3 ° (j£- 4 -« J»"i (J& j-ilis Jo jlg-aJ ^ vj Ao aS ^J aj 

j‘j ( j l s tii j ^r, 4 It -v jja 4_j a M.Q ’.■ 1 f JJ >1 1 Ajifll) 1T >^[I 

^ ja»ll I ^ L_yl_J (j) t3^* ,u J ‘-2ajl3^ 3® (3“^ cj A3^® v... U i ul 4*111 

4 4 -t \31 ^ifc jja 0<lft0Mall Vi l l 

1 ill jj ‘ 4 ’ 1 , 1 '*.' £jukaj* J I jS 30 JA (jJj £-miI_J 13^-^ 15^ 1 3*41 L a j Ifi. j_ya 

& j.^. Jl ^ jjj <JaJI ^Lu Jfri J Jc. CmUxiiIj ClilSiUJl oifc (jjjla) (ji viliiS 

J (jjj_ii J^caII villjiyiJ i_3jjaiLaJI frLalc. 1 -iJ J3j IoSsxa 4_Jjj .LLol 

n 4 Ajjg ui —J 4 40j _Jui*ll ^J^iaII 4 K iaj J-aAil ^3^11 I-1A 

# 

( J »-vl l j_pa_3LJ C- 1 mI lillj V"iJ V^> C ^> 3 >U K . l l fi JLl J» . l ll 0Alia 

c33—^ i i Wi J (J__iLaji] -r ;-v . ^ 11 (_£ jjj^udi Jic- Jbull jj-Jpl 4 > rfi l •*> I I 

0 

t i U3 I t j -0 ^ Jl I^A Jl ^jjuajj v4ijljl dll jLaaII jjc. <Aa-lill oJj Imal l 

~.,.-v J ^ Jjo 4jl^g. 1 -ij>iiji 11 j.i».Killj iiu (jl Ul il_>*4S ^JaII 

4_jA J Jo'--. ^ ^_C-J jUJ (jj Jl j Cj jjJjjj dJjLa.j ll*A IgJS A Vw a I I 

.uui jo obb * jsVi j* jaVi" 

JitSl £■ j _jaj £jJaj (JJ 3 * ^ 3 g - > H ( 3 ® 4iuilui 3 j_ 3 ^ UJ^^? <-)Jj 

4<i.^, I I ol SUijo ^ II IJ 1 _Jij v 4*111 Jo J& 4-ifc-dall Jdll dll jLiajI 

JS3u jl J V-SJJO J 4ojI Jl J ( 3 jall oi* Jj (Jl v>^J ‘^-=3*JI 

^ 1 c. o Jl—c. vneural network 44 ±oa*JI dilSJill " Jj" <—aj Ji Kiv * .' 
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U.Uj 4j 1 1 Lia.ll A4 uJI C.Lul ^JAaaJI JaAjll * J ^ 1 li*i (JjjL^l&ll (_J^3Li 

<*j\— a jlii,a1l ai—& Ajom j (jl 44*111 ^l*j al£l^_o CjIjIaC. ^3 

1 — <a $i j < AjJaUjJaS 4 JjLoa (Jl ^s>-Vl (jjjoJ _jA 4 j.i. 11 l-iKi.MIi 4i-l Ij^'iII 


(_ 5 A_JI _jJI dlLajai— -2 (jJajo (juns'i l i j ■ .■! ^ II jLaj (jla gHa*Aall >j«j 

(jl J—?-j £— 3 l _j!l ^ j)SJj 4 £x-all ^ tliLajia-all iJLiULmJ |»jailak 4 jl jjx^aSi 
fcljtfl (_5^ Ifllia.nU 0 aIjJ (jA 4 UiLiall i* iK i.*ll ( j x 4 a-J,,.ll 4 nlUI I 

A—jLUJI fljL ..a*!!" I ~il 4 4 li % . >i II j 4 »j^)..ill 4 ju» 3 _JI l i .„ 1 j-lI I jj^a 4 jjl*JI 
IgjlAujj 1 g i ill I gilc^ t~~iir jiul jjjJI ^^A (JjIa_j1*a11 £laI_jjI 1 aAA (Jjljj 4i^Jal 


.pJ)JALl]l 4 ng nil 


t.- urt'u .i i. 1 (nodes Sac.) 4 Lj ,^a 4 ii.^-.»ll i-Ki.MI 1 all"j 
J—aju ^ill -la*JI (jjj Ja-il jj 4aj j ^i_ilajl j (Jjiju) 4Jaj*uj (jjhj 

jL_iji t (r-£ ^ 1 ) ^>vi jS*ji ^ aJIjJi ajU^yi 

4—jlj^lj axes jjl liI I ^>jUai ( ^A Jajlj^l (jl LaS t4ji t L-nrll IjjLiil ^pllaj 

—j Ijjjo—*j 4 ; . u^ i—*11 I — jjUJI Jajj (j-o ^ajj ,^11 dendrites 
(Jg —A (JjL^\ .33*11 (jn C^Ma-IaII Jajl JJ (jJc illl jUijU aOSC- <J£ "aal j? J 
4 J 3 l. ni . 1 l l ^3 4 jIc Jjjaj a^C-ls -V»» " £jjj j 1 4ji. —.■»I I 4^u*l l Ji» .^"i i k'i ^jJ| 

Ja —J JJ J— 1C. IgJI uijl (J j»J a jLlij 4jfr Lo jA j 4£ ji-all j (J^AaII 

a.ljl (j—1c. 0 jjl—3 45 Li— ii pLuuj (j! j t(_j^pkVI ^S»II l^jlA^a .a 

lallc. JaLcjl ^3 (_yax )i Lg. aJ-i» j .Vj»II (jA ~4 . >, J2C. Jajj ^ jjj 4 a^a ujLiS jl ■.. 

^jlc. ajjlc. <4Jlc. 4^^4j (JikljOA JsoljJ ^jl j4 1 .*. ._K .* 1 _ l_WYi La 
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(_£ j 4ac. Lain i<Uatjlat i—-L ^1 dll jLiL 4Jajjj-a 4 s*JI ^jOaxi (jli 14A 

5__Li4jja1I j_jc. 4_Sail (jSilj (4jakjla. t-J's. j-t. (Jj-n. . ..I <jj|a Li'ij^ 

tA-iirt.H dild^.j]l ^auU Lgjli -nti j| pl^ui o^jiiLia 

OUtpilt JSt (j<a vJljl jL25U (J»Liill ^ Lwt ti l £jjaj!l 4^ (nil 4iJa j 

‘input nodes —all j— 5c Aiualjll JaLaiS/l Jl -UuiilL (nodes 

* 

U*i >■ < j 1*5 jj » ujIa^p^JI Ja-aj ijlSI-L I all Jaaj (jjj CbliDUli a4A (Jiajj 

‘ ’’ll li l n j^fl a£j _uj _jjc o^)im')aII tjl jLjjuAJ JaLcul £jJaj ^Jl (jjjjiall ^ic. 

A.. ji-^ll .}_axil (jc Vlallj ,.11 >ar- Jaj^j ^all alA.1 V»^H 

.lAJjLaj SjSc gfi .Ini to i ji <JU, yJc- a Lb 1 1 (j '<J> 4*5! jJI 


A 


110 0 1 111 -x 



loot 1010 

JJ *** 



4 Sun 11 (j Saj ,Aj*uajdl A. Sj iijt H SlSWal ^uli.i&l (jh'iafl :f—t J£*i 
4 j'ijjjS .1 Ofr (ja 4il$a 4jjjj2i!j a jjIj ( j j Sj (jl AjjmmU 

i Jl ■^■>H I J—A J— 1* (iljluJ 4^jjulat alSlxa utlULD <^5 jl ,iu I jjj 
4—5*11 (j—a ”^ilj_-i" *l (ja 4auiLu&l Ajjimll 4SjitiB (-iitjjj 
.l^iu aJj^jall JsjIjjHj (4aib t CjLa»ja»a tu& A la) 
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Uj 1 1. fall Jrwil IJA yfl jiljjJI Jlu A 

(JJ—A ■ »* J * 41 ^IJjuJI iuWjtJl JajkaJI Jlajj iJfaJI £yj JaJjjJI 
1 (0$ J Is) Cj^I a -I a II j 2& yJc <1 ^aXtA |u3 Ojj ,<Uajljll 

JL-flo) 4 jtt^ll 4AC ^ ua yj] j_jlc j! JjLJu SjLuiI JaujJ 

,Cu3-_ji l^j 4iajj jaII j ^CiIajaaSI jj OSLxXall 5 jJAja Jajljj (jjJj 

-j'*-- ;j «4Jaj|jJI Sj3 luia cjl.l^jll » 4^<alaJI juill ^3 jjjjj 
Jbuljj—S *■ **• ji 4 jjAj 1 diUja-JI gJUj ^l.lVmil 4Ju*i uujJj 

' a» 'I £y__j #j jajaII (4£]&a]I I^jUIaSa JajiaiJI 4 au3 jj Lt jA j) 

”a-v djUaUjijVb jfjSJI JJjill ji IgJhjjj 4Jujkj 

IjjSla l/ijix/l'l (jla JAlmafl gjUj (jL2u Cjl jjjj ^i} JaOJjII 4a*j B 

**4.i -yjflj * -^14. 4S.1 ... Cu3 4jjlj (JdLJj] 4 aI \Vu*\ (j£-oj 4 SkmU 

4£j*iH fjnuil £ jj jA l JA J ,4 jIUJI 4aHaa 11 J&l ja yh 4 jfol l 
'(o'** j—fitfl) jaalL-j j „jYi 4£iui JaxI (jLaLj < Sj> Ig a VVuiil 

(jl__oLl 4t1 </i jJ-JI "4lij<ail) 4 jj1 j£j!I 4£jmIT j».i<waj (jgi/i*ijj 
Sj_jja 4jjaj QamsIj La£ ,4uAaJI tlilJ&jll £y* Sij.se CAjjIuia 
J*i «* 4__au ‘"Sjail!" JiAa £>a le jj ^.iwii 4 a& oJaj CiIajIxaJ 

.0 juLaSI jjj*j jl 

# 

6_jjUaj] XIaa j i^IaaA^U I_jjlLo i*'Ki.* 1I s j& (Jja (iljlui (JaAJ La (jjj 

(jjj oJ ija jaII JojI j_jlt ^ja>1 (j^oj 1 (jlSA^lj (jl _jA AaajIjjjII 

‘ * 4- i ''H (j_a 4_ uxa JaLajl £-a 4 Sj^uaaII IgjlajlxJ 15aj (J-1*.Ti (jl .Via ]' 

L «»■’-» * t*i j-»- « {4 j’ljflll "4__l»jl_jll (_S jST (JjJsLj (jlal I jl j H- * . ) l , v j f t oi l J 

oj_A ^ 4 j£aj 45.1 Mill <iljLui (jli 4(_£_ji.Vl JSxJI t5-iAj lS jl 

^■1 a‘J Jaj_j_j o4J_xa e3_C-la ^_a (jjl L»*n jljialo 4 5j5'n (jl aJIaJI 
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j AjLuJI o3Aj 4iljL=kja-a]l JaLajlj Cj^.- 0 <all 

j - i UTiI 2 1 ^ Jj <1 jjc. (_£Aa ^.jjj (^LljII j 

2 <■ ..‘>1 1 i 2 » )-.ii <11 ( J> W~<l ^l*Jl Jalall ^2 Ifl *J*^ liljLiijJj (■" il ‘si-oil 

t'?$ j U4 (j^j jjuSII jLa,a Jfc Janltj (<3<aL2i]l (iljLull La ijjl.il 

/i ^ yM “i< i*i^i 4 jjjJu jLu La abl jl C^n.^ll ^a ifLII ol_jl 
I in ’< 4 i'll 1 1 j| i Jh/i ( Vift j)n 1 i—t-L^L^-la 4—lls^Lc- 

4jLa3il oJ^Auft 4 a U)V 4ijSxo i 

4 ~i i. » . < *. >-i"' 1.1 ^jjVl >inJI I iLnjjV ojojIxo JJC j 4_a£lj£la 


<^J> S ^ya aljjj^ll L»ji ^C- 4j^Xall 4 J»■ \l cljiSimll <—£Lu&J^ 

4 * 1^1 jjlc 4 _la 3jll < '■ - I j)-vB 4 -v y'^j' i >- ■ I JA_j ( ( J_jxaJI (ill jiVI 

i iW**iU CjLajlxjll ^j*a e j)a& ^a f(r lj ^lc.1 (JjIjj (3^4 4 < v\n un x i 


I_Aol jl 1 1 '->’'<• ■• j| ■•• il^ <i*ll £ja Ac-jj^n « ( aju^aj ( Jc- ( “i l ^unl l i— ujAsj 

i*<1j 2 <<* IgJ 1 *V<e. I ^ ..ia< 4 '1 .VI 0 iA La LaIIc-j t^JjLcia _jaj J& 
Jt ojjla l^jl (^^n.1 ojUa-i (Jail jl (Igjlc- (IjjjJj JiJI liltil <LEiLa>» ol j . \-> 


LS j LLki—-il 4 < ■ *»1 A, I I ajfc (jjiSajiij <4jlall -'*»* (Jla (—1 4 > u l 

J| 4ju^ii <■ _ <‘w j| Jajl j_)ll (j-a 4 ia-». La j)_><al ^la9 jl jl i"i—aLlT I fl'n l n*i“ il 


J—a.jl 4jl jl Ja. jl 4(^_jSC. JS*ij y^-oSj £ jLn. 


(jjA. Jl Jja. j-a djinj La£) ^»jSj g-aLjJ J l$J LS 2xji V (IjljLil 

• J j l < (J.^a (il]j] 4a&i=JI 4-v r<<ll (jU t^illLajlx^a (J*3jS Lj Jjj Lo^jc- 

yjjmj 4 )j ( a 3 <1 a*11 i g2 ^Jj 4 ^} rfaa.iill JjSj Lo^ ^lan . l ll 
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_ uilj La l^jlj IgKjLud (jli 4 Jajl J .iSxJI jx A3xJ Aj_jSC AJI jl 

A£jui_ll ebl 'I jl jjx (JiLui_ J 4 in iJ-n (illj (j-a (j£lj V jl (JSJI 

1 g 1 j-a*J jll AjJ Jalb LjSjj Luajl li&j 4<_atl31 (jUaj ajLl j £a Ajuu^xJI 

(jHj I (J_ jUjII (ji 1 'll .K jj La _jA j 4AjUai 4_iij] AjUiuil ^.n jlgjl 

. (jolSJIj Ij-n-L...! 

£—J jjj ^—3 —II aifc Abja CjLKJuJI aj& (ja£jj 

(jsi* ill (jjla La I JKj 4(_LaLaJI JSB el j^.1 <_K UluOJ Jill CjLajkJI 
hologram pl_^aw Jj$JI JUaj jl pUaj j jjj diUJxlSJI (Jjio'MI 1 _ia jjj 

4|i_sl_)a»._jjj3j ^Jjua (J "f j 1 >»!' Axjjilj ^jjjlll AhjjjI jjj (JiljdllJ 

La jAj Ailjiwa Ujj (j* l$JJ Jaill Jjc. jbuVl Aj!DIj Sjj*-a Aj& jpjju jJI 

pi—Isu "(_$j ba-}"j ‘(lj! 1 *A *1 Li a -ullc Jc. aJ SjaK Allcl 

jjiala J (jli pj (jaj t-lLuVI Aiivlj aS jjlK L$jj Jfr pl_>?“JJI 
Ajl lj& j-a jiSJj kpl^aJ^j^JI Jl Jajll AjjI j ^gic. X < u» J ALa Ji^pa 

J^XiU. j^oj l“° AjjI j tilliA AjLoVI LULJI (jx (JoliJa c- j^k. c5 J"* (3ri pi _yl 

4>a*il ej_aJI (jl—£ UK Ajl j-a pC.JI JLc 4_j_^a<all ^_jjJa_y*all Aj jj 

(jl Ajjt^-a . x II ASaul —Jl ^_ 3 Jaadjj 4^ ^ApjAa-a jj£l Jaill L)l j j i' i^v ^>1 

A3J3J A^.jI ( JI ^KVTl 4jU ja-all j A 4^11 ^jJal_j-a JAaJj ^jll A3^Ldl 
til— j^,j .. JajljoJI lg.sJ-»ia J Lsja. aAuia^aj AKjulJI elajl <J£ J £• jj-aJI 

A 11* nil lg,j.<a>.;'i Ljjli 4(JSS A^ li*II blaC- ^ ^_^_aJI — (JA 4^11 A3^£- (jl 

parallel distributed processing till—ojla-oil <j jl j_jII ( _ s —k. Ac. j_JI 

• (PDP) 
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jljj J—^1 dllLa lujj^sJlS A.»..nl^ (j-a (jULI i _^jj*jj 

^J<ai<-iil ^lul nu o_^)Lajj _jA ~ ^ 1 ■ ■■' ^ ’ >lx!l]l 4_1 Sa1o 4_uil^-ll ^g <11 1j& ^tilii 

J—al ^jic. J^mll 4ui_j ‘prill ^jJc. ojjU ASi^, jtSul ‘ a>^» 4jw^»»ll aSuUI 
Auj^S_ui <o il L 1 Ja89 tAdaj^xAll JaLoj^L) j ^ <1*V»^> 

ojSlj—!l ^)Jal—u jjl] 4jl£u2i d ii> l “i-J (jijiJI I jgj frljjj t^A i^Al"uiij) 

(JjSIjui— dlj j—llidl jjjJaLaJI dlVLx C- oJtlftl JaJ <jA (_£.ldl Sju-aS 
jl^pa dll j Auu Ca\V<>no i..Ogll (jjia.j *A<..*U 4jA 1^)11 5JLaJI t5 ic. AjJajx .jj 

diVl — =JI Ail _ uaj jUj <*n-v s recurrent net AxilUdl 4S_uiJI ^Auii jl*LLn 

l g , Mi ll dil-la.jll oAA jjJI Ajsldal dl^llla a jjju<a ^i 4uilJI i~~ilw^i] Audaldl 
fr111 Jc.1 j 3 pU i A15lui a Aa^j^U 11a Aj g ai.hj t A«dl» d l £ja A(JaJ ja 
diL- jl l Tu fj~A (^>-au <• v-a ^ a jj (jJJ syntax-learning problem J-»aJ 

dj^LkJ—dl 41,1.1 o dull 1 jl j tdj^ldldl jjxi (JdjLubdl diLdlula ^JJ ^jJaLoll 
j—A idl^^ddl {_^lu jmll _jA 4 < \ -it.ll t__ i j|H^l l jj\j <aLoIS ^JC- A . —.S I - i 
(Auj^ja. aU aSluJI LuiaC-l _jl lul 1 J£\ jA Loj t lo-.V i i., iK M 

.1. ..cljil liij IgJ i _ i...-^l ^a ‘"'I dOI (_^l lulu <_s_^ut Igili iaIajSa _y£- 

ASu, i—il IfrAl l ^1 dOll-ldl dlillj t4-ijjW'*yi Ajtlll ^3 j'- j (JuaJI frljj 
l__A_jluC.lu A alM a t**il ^1^ ^iLiuuj (J ^ ...**> p L fr n*v * A Iw.ti ^j^-v l^jiSx 

JJC- l^jl jPc. jplauill dlLajt (J jll Ojlj*J jl) Is J OS (J>o o JAllfr (JuiliLui 

dll_olSltu j mil Aullull "diLalSJI" AjjHo ^ 'c- i_ujdll Jdulj t ^Aluj dllj 

U—3 1 £ l<a <JS A^aLula AuSjS >-, 1 »h’N aSuaII Jajj ji JjAxj p (^1x3 Aullull 

.A->j-m^i 1I dlljjLuil 
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* t 

■ 'il j i'i'i _5j ' * a£.<aJ ^Lal£ laajAj Aa^p-o AfLfui (jl jlf-i j 

_a l_Jajj] Imaa <_ 9 jjji ((AaiJ a_)hLl ^ oAjAa (_Laa. CP ^ J*n .. ^> 

J'-v AjjJbJVI AJtlll (J JxaJI *lajj j^jil A-u L^a^ /l Aiiall ^ajlja. j'^4 3 
Kyt v_)jAj J Ia!j 4'~^A,jSjVV)' <\jui) Aal^A (JjLaJfca Aai (jit jaaa J (jl J 
jjl (^ 'Cjjj a ' cS^j •—*>*-“ A gnai l (jti 1 a£j *Ia1 (J& 

I 1 J fill Jm*5Lu (J SAja. jaII CjLoISU Ajjaall tliUiSI (jaa ualiDUil ilalcL-aa) 
J j ‘Aajaall AjxU=iaJI ^LjajVl l^a-a AaaajyU (^ua. AaSl£ Aaaa (Jc- (_5 » 

. M J.^. !i jjj 1-a Sj^ua l^alxi (j£-aJ Aa^Uaall Aclj5ilj ^LjajVl oAA 

.(eAC-lSlI (jjLal t _ s Jc-^ cllaOU ^Jila* 

I « 

La frljaiuil (Je AiiStaJI fji JjaIS AajLlIaII dalSfiill (jl (jLaLl 

(J_*a. (Jl i_jjjAj]I A^Aalune oljj ji Ajjja-a (Jaia. Atjaa-a l>° Aja1»J 

i’i Ki.* J l jj 3 j-aVl <jl£ laiJ tllLalSlI (jA Ailjx SAaAa. Ajj^a^a 

(ji 1_a (j£jj <J*a]l ^ tlmal aSc. 1 (J-aa. (Jfr CaajAa J Axa A*jl2Lall 

J.^a (JJ dol <(Ao 1 SjA <AjV jaJ jl Aa^aAa Caljlae) oJJ^ (JSLjA JLvA] J 

1 4 _ -ni l (J__aaJl (^3 SA_ja_j>a LaS i. ~j L a I 5 i ] I (jaa (J twn.4 dlls^Ac. '-Jsj 

(J_lajj t^iull Ajjli (^a i_jjAj]I (j* AjxiS (J iJ&la (jl djAaJ J Aji iaa.J 

..llja. AoJaja A L.a'1 1 oAA Aic. Aajaall 

A_laaia fr^Jil o jaiauo eJja-a A K > L a l l eAA (jl 0^4^ <^1 jA1 

(J iaj Aiii-at*JI dll£julll (jl ja.VI A j; >. ^>» 1 1 ASauJ! (_J(_yS A-oL*j 

^ 51 J^ail A «»-"ti ^ jj—alt tax. ' (Ji-aS/t jjA ^ JJa Aifr (JXJt t _ s -l} 
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Jal_ajVl A_ Apia ‘ "■■■_ i ‘AiLUuJa AjjpJ ojAp Jaa3 111jjj ts jll mapping 

gj_3 (j■ ^>*iV» A3 Igj] t4lalii]l JaLojVl (ja JjuSJI " La jAj tl^J Aula^a!) 

statistical ajM nr%yi AjAlaVl a iAj ^fiall (jjA AjlaiuiVI "(j-al_jar 
dll j.,... j k 't ^yl) JaSa j^aij »-ijiill (jV PUa i^^uLuW Ag ala l l ^ potholes 

1_$jJ] i_jj_§VI CjljjlLall La I Al IgJ <Ja f.\j\ Ja33 (jl (jSaJ oAjI jla 

(j_a (j&j -L'lll AaLIs (jl Ia& ^')»<i clallao oAjI J£a Aj jpj A3Aj liAjjp 

"j)\jsJ (JjaVl Aaj u,n-ki A Kigali Ajjjj ^lauJl AjlaC (jjj aIjIaaII 

-L* II <Jjl_jLaCj} A j»jiHI Axlll c.Iaj Acl_j3 (jl ^jJaljj (A^la-ail (J_jla!l 

_a J A_LLJI Jaaijj tAi^lall oAgJ (JjLojj V A li unill AjJajaill 

~ * L>°J ‘nonlocality aJ»-^UI Aa>..i51I oaa (jc 111» Ac jV'-° a jajL-i 

(jl _c A a_jj Jjflj (jl Ulj to jjLlaII AjjSlII ^Ixjjl £■ aIaj (ja jjjSJI 

£jl_lall (_ya _la ^_II (_$Ajy _jaj ^gJc cLDLIAaII Jjiiij oAIcI ^ jfuiij 'g la 

til^i (JalA w*ll jjA AJ^jLaJI (jlj t^ ^“'IL.'l j~'U ^juAlall 

ij—a. IA (jii^uij jl -.LAa^jAa" (Jlajl (jj^la jc Ig 33*% i (jl (j£-oJ ^-i.IjmII lillal 

^ ■ - jl "CjL—Ijc" ^laAjj a oj. , ull Aj j |Y<H (JjjflaJI ^A (^IaII ALul3y A£aul!I 

• , ' 

t J <l^... all 1 ■ ’—■ till jLjajl JUJ (ill-5 (jo VAa jl AKaaII (Jj)l~vll (jo IsUaj 

. Ig-la Aaj La Ia] ^ flail (j_jA (J^jlaJI ^^3 JaSS Auloall 

(jlc L-iUlll (_ylc AjISoui oAcL. u a! (jjjjajjl JA«y I IaIS (jLaLI ^AaJuuilj 

t> Aa! jl Ac jasla) IAjj ,_5a1I (^Is>_ja!I i_jjJq 1I (jl Aa. j :V j I . Ajjt ><all oAA 

# 

I _^_jSl (Jaa. (ja ulllc jAa_a ^_a »__ljAj laajf AjUlJJ A .Kim ill (JatvII 
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(JaaJl aA4aia frbj CjULxj ajAla dilSj-a 4alg-lll J_gi £jjj jjl j£aa 

4 ~i'(-. ^^iSa LaJ Li jA y^k. IjA jj IjSla -lajl j*la4 Aofiall i_j jJji! jl 

j 4—^ ^ ^gjjl Jl Jj 1 jH L ’« ' ‘iAjljlaa.il (Jiblj (Aalsiilali a jla-ia 


J_=Ja < 5 jl..i._all 4_ *j3j »AjI£sI* 1I jc A^jUIIj t_yjJall (Ajl*lmuiVl 

4 ■ /^l ^ | ajjSoaJI * ** '*^ ^ Aal! ^gjl_yuu«JI aLujsVI y . Mmj 4jl A^j • Lutj . i—iljlo*ll 
"'l l jj^alijyi ( jSloll i_jjJj 1 I «.ljjl ((_£Aall a J W aft a jSIaII *—slaaAal 
j_^a ( JaaJU A&xall c-lilll AC. I jS jl ' » -J 4£jjuill jU t <:L-^3 j iJ a] l oAai 

4Saial l jl (4al.lill .Vi-a jaa ^ic. ^Aflallj 4a£jail Jaadl jl£a 

4jaUalll <Jl£jaSll Jjb ialila-VI jC- a ja.l& jjSiui jilaall ^g-SjVI ^ 

(J l< .*fy l j £J j tAjjjit ,_gi Cula joia <jl ujIas.] 4a*j ‘4jajla a jail 4, ^1-s al l 

JjSl i aJaaia jjSoua i“ ^ ^11 o jaaall 4alj ^ ■ a joSV1 ^jllail <_llj 4oaLlaa3l 
4a,.oa 1 ^ 4a'» .>> oj*j/ jaa ^caajjui IaSaj iA^auoII $.l^jl (JS (_gA 4 ^>L~' JI ja 

^-<1 a s I-U j"4 ' ialiaskVl (jJc. ajjla 4S,l<a £i-<a 4al$jil ^ fJJ t4oiall ^ 

.*ll~i jja lAalajlaa ^-a4 Aaia a jlaoa 4al Aoll Ala AjjlSj c4 jl~s al l 4 ola uljol! 

1 1 I A_ft jl_aLI l ‘i.^%jj (cliLaiSi I Jajl j^>! 4iaLall dilft L-aoxV! <-^aSgaal 


^_II i ' j a I jjSa Laaj — <AHa £a — 4oSij t"lja V .i an pAjJI a__)lo*a ^ajla il l 

4 i j. >» i ajjjL^a j'■ .ioit 4 '.* I 4a1 ("j^Xjl jA Loj aAall ajloxa 4i>^»j _jl 43 a1I 

(JSjo—Jj LjjxjjJj (Ja*J (JSJI ijlaj 4ojljj-4a 4 -> ml (jaaj*J aAjil jjC- 

* 

/j_a a j__jS ^ j«^~i Aijla^a ,ja 'iAj (4ojjaJI JlU-alilM jl^-l=) (jlc- - 1 

a ijj-a__!l ^g—ll 1 ‘ i ■ -—»Q>I I jja J c '' IJ ajjaaaJJ 4liiuiall 4a jl j lall jialiall 
S ^1 ^aSI jail ^Ltall aalaaajl jauil ^ja illS (jl jSaIIj jaAa .j (4ialSll 
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j—a (j] <■ * lj-v ; ‘4aajUI cliljLaaJI Jjjyaj j J<.*; £.il ja. jlaLI 

j —r^ili j»l*J—II (jC Luj=k Jj-afljl Ajjjll dlbjlua Aic. JalajVb jfjlll (Ja.1 

■iia (jSaj V >*V"> 1 SAjasIxjII 4j1«*JI 4.KjA ^Jl XaC .j iJllLjjlaia JaLajlj 

4 a U n al l 4_Lajlx_JI CjLj^lxll ct l L . V ] ^Jlq j t4.1&uia]l (ja 4jjxa ill'l l jy »l»"t 4j|jull 
.(_yaxJ £a I g kjy »j (J^.ljdll (ja 4JLUI 4jjj (ja 4ah-v *1 1 vlj|jjp*aa]l ^l«~- 


4 -j'— (U ax ^i'l £*aaj (jl£aj/L (jl {J ^£. SlSla^aJI o^A i^jjAjjj 

< t 

U* (jj J ‘ (J '- i H *v (_g-ll J )i i .*al <—J^lwiU (Ja% II 4 -n.j-i [' ’I Jt.' *' ,j ‘ ^ j)l ' I 
JU la aUL _jAj t4jji<all ^iill jja 4_n l-v J 4_J!iaV _Jj£a (j j. .< 4 ] j£ j*i■ 


la jlajj/ I ' . Ijl J-aj t(Jj?>'inia 4j| : ^Kll jajJI i 'l ^ . *. 1 

—II (_J^I_^a i. il'v’k a ^Jc. 4 jaJxj]| 4_iiaaJI «.ljj j& 4'I I ... I ^ l<- 
(jC C-l ja»i) '4 ’~mV) " lllaJ 0 j£bll (J^l_)all 4_al*a lk.Lia (jl£ La (jl t 4ah4. *1 1 
'~~£j c^l (jS la»lia ^^LlL V Ij^Aj t^Af lnaH 3«U£ jl £j|juall t—JjjSlI (jj^Jb 


(_5 -Jl j»l*-il! CjI jLj^jl lAA jsialjj t iLCb x Aall t_ulj2k (_ysut J (j 

^C- _^ll ^Jc. j (Aj^oaajl (JLjk.aU 4 *. nl -v I I 4 <K '< I I i " il * ■ ..el l ^a 1 g a '1 Wi 



<—!—ilS (_^aSIjjll ( tl»'ll AjaJjljiuiyi o^A ^ a all dlLa jitall 


_J- S&) U- J). (Jsl clulS Ljjla c4^J,iji 13 4 a.vSall 4 i 111 l“ ji jjC- Ajjjt j| 

J—?j j)—lj toJ^Ska 4j_jJ»-j Cllajlxa j>a (4LLJI ^ jl ^Kl l ^ja 

4—adlo Luiajc ,jjSj (jl 4jL-aVl JjjSII e^gJ (jS-aJ t-iu£ aj ^ 

J—3 jliill jl /ja fL _JI IJA cAjj^jll ^c-ljail ^jJaliJI ^)l£ll ~l-»j 
4 —JjLJI o_j 4—all ,jlc (Jj-Jl ^jSj (jl I ga mj V ftlSI-^all o^A Jja (jlj (j^jxijb 
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j AjJll js j (jC- eJj^xli 4jjLuaa.yi "Afl_^*-all n a JA Aiuiiall j 


^gJc. l&JjJbkj jj£<aJ tAi^aall Ajjajll (_)< !•> 11 ^gjl^DUl (J £* jiJI 
.U-' W 4_jLoC. Ajjj AjxiaI (Jlut bjL lift (jjJJj t j^-'H .iG.1 ji (j-a AiuUa ^jAjJ 
Ajtlll A ^li* l^jjl lillj ^Vij tA-al*J (jS-aJ *)/ L«_j (j£*aJ U AjwuIIj 

jL (j, *\AI V 1—a (jl ‘u'^'JM* c) Oi*^i ts^' J 

jus ^ I J*jjJ jaSI (jjSj (ji (jSuOJ Aj» 1& ^1*J Jajjii Sjj^iillj 

. AjJj.Wx Jj£l L_ij_jJa 


JlilaS/l ’ l ' ,f ~- Ulll jJxj IjLal lil ^jJajp a. Hl ^ Alj liljjkJ I^Aj 

w j 11 ^ A 1_Sj£UI AjjjJII e^)i=JI I jLJj t jLSJI -iiC- Aj* I jas£ j*ajl 

j ilj3 -W"» Uii lift tAjjjij jjillj AjJll <J-al*jil ^^ic. ^jjl£ CjAcLui 

jSij ojjall fOc . ^ :Jl. SjfiS (Joljc. j3j 3 (j* Ailll ^1 *j ^ 
1 ^*'S s i le.j i'll jtKH jjj ijjosj ^3 pJajJI .X .t "l l aKI I (jJJ oJJl3k-o i l l Vi l ) 1 jl 
V-aa jSiij jl . r .Ajj»aj (jUxJI ^ l*-a £j3jll (Jaoj ^jjll 
,w*t j| .1 . (jjAaidl ^A£li Ajj^iill Aijlajil AjajxCj 'J jaui j&SVI tlilsDUl 

ajSI j_SI ^_3 j^laLa j-a ejtaK £jJsu j* JjSU JaUla.'ifl ^ Ajj**-a 

j jloLI j« <_£ A-oJS ^1 JiSVI jA IJAj ojjU-aS 

U 1 * (JlaliVl '" ie - jiltill j ja ■ Ajl :l.nirwj <Jj3j (j! Wj t(_jjSll C i> ^;> l' 

aAiiii (Ji»-aliij Ajfila. jl (jyiX u Ali^all (jjlijj (_J*Lilt Ailll 

jljl ^ Uil ~^ t Aji A3jlia f fc l& a^Ac iA y j n * . it ..* ./ij Ui^ 

j tV_jJ Aisiluia (jC > * 'll V JlajoVI j} *# jl^ia 

l^lA-b j^j]l JaLoji jgAaJj (Jpujij AjLxJI Ijjj (jl 
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Ic. L.l)» 111 ^JL*_a ^gjll <Sj3juaa]I AjjjiajJI 4_mlj.lll jl t_$_yj 

-laJJj_!ii .ixji a ^AlilLi 1^ aJa*') t j£mJ ~ J^=»Vl -| ' r - ( al*m]l Jjo3 4jajla. 

tils _jy m J_J cl/k jjc. (_Jj3 AaijiLoiS/ I 4 K^a-n'l ( gAj 4x11) 4 K ■«* i 

dlla^UIl jjJa_jll ^ 4_)lc 4Jjml ~ 4_)^jx^>ll eliUaljjjVI j c4jj-a_jll 4_jxa>.^all 
lLiI£U11 4jIx 11 _JJC (JSjij - laM ■jm S* Yi jUnj ^glc 4C-j_j-alt 

(jlLaJ (jl IA'n.'M Aj 4 Cjlc- jaja_j<all j j_jm^jll (jjj 41 ’ll u.nll _j 4jaul j^Loll 

(jV lilli Slij^xx ^Uaj jjjl ^Uaj £ja jjA2ull q_j£j La 'l i ri . Alj g uii Ifrml J teA u i ) 

t^SIjxil 4 lnjm.i 4K i'aA (glj 4jl jail (jS-9J iJIVI (jlc- (_£_jAUal) J -flajJ I 


_Sc. la a* 8-«ll ^jS^ll (Jj'Vku 'll <-_iUu£l LaLaj JjaiuLall ^ja (jSJj 

- laJ ^_3 4K■*■»)! j i;. j.^j^ll j 4_aiSJl (jjj CjUaLujJU 4j.nl hi)) v1)1 Jn^gSul) 

— ^j.*'V'k')l »).~<)1 Vi/kij 4. >■%) 4. )l (IJmlSjuLalt ^ (JlaJI jA La£ 4_jka_jil 

U )g- jj£jlll (J*'l j-N- ^gi ^j3_jll i ^lxltll -IpLal ^glj 'Ia-viVI ^gA 

1 «a - j (j_«j j .>ij^11j 4_ajlxll (jjj 4_pjali ujUaljj_jVI CjVLaia.1 

^ji 4_s_jxjj 4 jet jll j 4j.nl hMI ^ ill) 4 j)-> nil _JJC- 4 j ni a\ g 11 <JLl V i Lala.'iJ I 

-ii yi ^J 4 ‘J ■* jj c I a^j - jfc. "j JaaS laJ*jU _jl j ^Llj 

o^»i__iLall CjL-AJUJI (jJa*J <. _ )1 > u* **11 ^gll 4 jjJjj]I 4*^»>al _yll <..jll->)yi_jiVlj 

(jjj L*r^ w^»a“i ^jc. )Aj» i allij'ifl (jl LiAj tLa.jJuaj Ja^l 


jg_lcl JaLajl 0 ja.j 4JaOLal (Jxia^all Aizwjll (J jj .mll j& jm£3_j-all j 4 < \KH 

(j_ a (jli ^ jjJaaifti dllj]j 4 Jjx_jll jjj 4jiJj3ll mjlSJlxil 4jlSm 

JLijj’Vlj o_jjjLuiil _JJC- Jajl_pll CjlaJlxl ^g ilallll (jjaioll (jl ^a._jmll 
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ajxll (JJj_II jjjLuil Ama ojjiLix AjjSI j Ajsjl:! jiuil (j-o 

.a^uilxa _^JC- Aj_^<aj AjjSli AjaJj1_£uil 


‘ - '1 ■« ■ i a A_1 A _al*J jx^)ll ^Ixj jl a JSA a j^Ja h^ ^Lall j 

^joiLlhII _jj& j ’'«•» a Lilli jl_j]a A m a li a A_iiij to jjljS a_jJ-a-a 

* 

jl_j_jj <JxaJI aLiij _jajil jV <4llj ilSaljj (_>yl cSjlj^l I^Aj t(J a^W aLiil 

<' '■ ' J alj]| aJA j t jx__)JI j jx^)ll dilOlC’ (jlaia 4_li*jJall Jjiflll 

f t ‘i <1 A * * ^ Ui\ A <. .it tail Jio I ^all jV iAli^aiUx ~l» ' t* 1>I^ mi a 

(J ■s.l^j/'tl j t j_jxjll AiIc- «<Vi (_5 jll t5 iJjij3l i_iLuuS1 il 

(jj_Si (jl (j_c. ^*jI — AijSlill CaljaJjl jJujjVI ^ (JjaLil] AiljVI 

(J l -s.I I jA Lax jjSI jjliUJ (Jjxaliall (_^All £1 ^uJI A i■ .iill i Al& Jl 

ijjAASk _II iSj—i J_JS»Vl jV lilij It. ViuJnll (j a aILv j^ibu jsi*JL<J A-Uxilll 

jl :^»l _c Aa. jj (Jjijj njjwal.£ill Jj (jijall Jaaj j-lii LaiS AiSlj tajiiSil 

(J_S jj&Sl _yi (_£.}] AjualA. tAljxJI i^lLDUJI J& jLalc^U JjV I (JjajJI 

AjJI <•• 'toV'l |j| Jc. ^^*<j t_Sjjx t jxjl ^Lul (_5_p>-VI ^C-jll jfcLlax 

_ lai jjLi"' (jli all'll 1^'UaOuuJI jJ3 _jJ*ju<a _^afc J (Jl jl V jAj 4 ll c a I I 

# 

jSiidl t_iLuu£SU ‘ _ 'I A'i'I AlLajtl laSj JUa^l A^. J ^jlc- (_J j-a^JI (JUxojVI 

*if ^ (jaj ‘(JjVl jl^yi) (^Jjjj-aj^ll JL-ajVI (JW-* ^ ^^1-^ ^ 
Aj-aliJI regularities Aj.-ljSIl ^c-I jilt <._$!,itr^l AjI^J (jLaVl tlia_jll J AjI jc- 
-"II A_jjx_)ll A_jxa.^)x 1I i-sLi^l ^ja jlS Lajl AJlIII ^3 (Jx^JI a LliJ 


^ If- (jl»Ti Lllj-aJ AXajSx _JJC- ^la-«S/l ^ixJJ (j^lj 
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^c. jjja ja]i JjLii j^ic. ■v^ji (j-* aJssii ( 3 ja»j 

jl Ujajl 1 fl jl ■ m j* Igjlj UjJ oJA j£Jj i4j jajll 4j»% j<all djlji-ijl jau^ I 
1 jS a <a 1 ■ all l *rysiij i4_al*j jS-aJ jl£ La jS*Jj (Jaj^Uj jx Jaj 

&j_& ( J ^ j «r- J<■* i 1 jj * jjc. 4 j£Jj tgc■ >■» >H J^dfLa ^-al 4 jlmu 11 j 

_x]| j jL'il l i (jjlxjj ■" ' N K..i^ (jlajSJ jl 4jl_ui jx Ij&j t<_L jI jL^aJJ 

( jS** j (_ill^l l 4 ia< jx jj£j/| Li. ..all (jioij <_J)jui La 1 2 a J t4jtlllj ^_x]i jJJ 

(jl (jlc- o_pall (jJJ yaJ (JSLiA 4j jxjll i-'l "jLi'i Jl Cjjjli a. ,»jS i jklj jl 

?j__uS Jl _a. Jl 5.1 axx jj£j U» tjic- «jjl5 I^A £xj (->L ^I li-jjdajx jjSj 

~r_ VI ^£j ‘4 jl 11I ’w"<. ..V 4jbLuill (Jill jl JxJajjVI j j juuil ^lanll jjia3 i_Sj£ j 

VLa^JJJ j&Ua (j^ifll m jx jJjj La £x jjlajjuiJI jj^A 


I—LajJj aJJjda V jW lj^-j-° <J^j' L>° '— 

(4jlUI (jxjLi. (>UaJ Aijiaj (■ jjJa ^3 | i>l»'ill (JlilaVI jxl (_ji jjSililj 

j_su a i :JJ all (JjJaSV! (JaJ J uillj (jxSc. jj£j Lajj 4iDl*JI (jl dll jj 

...V I djl_i-lll (jV i JliiaVI Jic (Jjdll Jjj3j djljL=»jl £-a d’sft'i 4illl 

(j_ a (iLlC-i L»U>»j £• Juii J3U (^jic JjISjII J\ £ JJJ j£L> JxC- LLluSI 

‘Luua_C. Laudai ji Jjial LSj (jjjuxoj <jili dilj ^1 (_>ulja]lj Jja. J] l3^> 

AjjLi 4il 4_uilj.ll ^1L L$^ ^ljl^-« -1$ > 'a ' J 4 Ig-Uj-alj dJ^Llal ( jiuU j (_jSl 

4 _ajjs^all 4 jSIjJVI Jjl j-all jlSl^.1 < _ g JJ ^ jjJ 4j ^JjVI 4iill jL 5 ja <JjV 

jl j t"~ lajj" jl jj ji.Vl dlUJJI i _ 5 lc- jjSI <■ m i ^il l ja lJ*^J (JjjLxJ 4jJUua*il 

_j (.jjjuj 4_ijill 4 ir.l a-, ? VI i__>laajVI jjS jl 4a-mll j i \ g 11 a 4jlxj j jSj 
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jjd_2kj (Ajtill ^klaj 4 j3 1 AjlJ (_$jll ja*JI q* aii. i_ a±QJ 4iU 4 jm l j l Sl l ^ioll l J 

j» J •kU'iU ILIi (jjSj] Ig.y.jx'-fr CjjJij AjSLJI plUA diliJ J jS jllj 
(jjSj jjl (JakI (jx i ^JVi'il k» >>i jiilj CLlrkJ 13A <(j£L&4 _j-aC. 

(jl ilAstii (jS-oJ IjSAj t jJiSIj jj£I ojlj jaj (Ja.l_><a J l.g ,il mtVnI JLaj 4il 

l$jV (_$ j*j «.(JJ V oU»JI J ojaklj-a J 4jj*j-a J£l Ifr rt l x T) (jjSj 

4a._pJI o^pall jU ^>J (jaj ijyjJaill ^AC- Cj3j jJ I Jim _juul (jj£ii] (Jlljjlaj 

-S_}2_« (Jj tjj^UaiVl ,Jc- (j*J oJj-la-a jl 4 <uul*k (jj£j VI (j^Ai 4*111 ( ->U"il 

^ _ j <jl i_jjLk^a _ J < _ s _ !ill ^„».<a'lll 4llaJ 4j*i ajC. 4.q >,u3 jl ^ ^"4 L-^-ila 43 Lui>o" 

. liu ^ir.i ^iVI ^■LLa>U pSlj jLwiJjujV lL)Ik 11I (jliuj ^Lul 1 g jl Wll 

^_ic. 4jtaVI (jx» <1 J)2J IjJjjj (jl (jS-oj 4jl j gr >>i)]l ( a.l£' (jli l-i^A j 

_C. jjl 4(J jj! S LJc. jjll 4_i_ill ^Lu] AI-l-hII (JliSjll o ji<o 43 jIL« 

Jc. 4-ajlill j>a (J(jl jjSI IJc- (Jfi ■ ’H (j-a (Jxa. (_£ jjl£ 0jJaj 

( i_LtloJI J_aVl Jc. ^1*11 (jl J (4 j j/JI 4 jT.^k^ail Jl (^jfijjJaj-all (JJ-llI 

~ ft -'ll j) ^ jSlj t43jlala]l 4jjjWVyi 4 jjj Jaui $.1 _jj ^Jidl 4l£ (_g j~\ 'ill 

£._ a ^^SkluuJI 3 jj.‘^,a'I 4~‘)I<'KII Jc. <_JjJu]I £• 3Lai (j-o 2L£ (jl 4 >nVl jjilL 

I 

Jl 4il-v J tjjJaj J3 l^jlj 4,j ; U-'VI 4Jl11I (.Llj ^cl j3 4jaj liSj (l^al 

Jjwr»jpll V^v ^7 11 .—il (jl Jl IjMsIj Ijji ^ i .~>M j itiilj (jC- 4^^»l 'ill dlLlj)»j-<a]l 

4... iji j (^_jjL_£ t-l)l_jjji> (jl ^SjJal jj lA*J 4.%.k^nlj _^JC (JjAC. jdxj JcaLajl Jj 
o jjJyJI Ljj j-lii (j£j pj jl 4 jV tillj ‘ I ■ ~—jl 4j jjiJI 4iill 4_jLuuSIj 4lk^jl 
j 2 C- 1^4-" ^ >-*■ ■" >JLi3 j ^3 4x111 4 . ^.14 La oA.j 4S^Ul« 4 > jVi 
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. ' a". ojalb o (^al ^tA^j-all (j-a (jj2 iqj Jull 

( J., <«l l J<-_ jjj iJliLVI (_5^1 AJlUU ^AjLuJI 43j*-all (jLij tilljS I 

^ 1 . ~r jl^l oAjLall JjJaII (jc- Jjjaj _jA 4 jl 11I ^Lul 4 aja ojj3 Ay^.j <jl 

3 «U I _£jj t^UJll Jill ^diull aJSLuSmJ AjluuIIj (Ja '&j 

^ c. 4 11 a. AlijJ LaJ ojliiuiU djjjiaj 1 JaIaJ LfriV 54AJ Jail o-i$J 4 K i * i a1 I 

JI j__J V J—&J *><JI <J-«»L*J f^c d (^A»J <-^*^ Sr^' JLjSI 

(_£_^i 8_^1I (j<o (J«ajj te^A J*jll L)l jx> (jA Axjaj Ailll l_j w^a 

jjSVI Cjlil jjaII J <> fC jll Jcj ‘ 4jj*—a -i*i' (5J*^' 

4<Jfcix_2l diljSlj ~g Jj liLuil JSIj tUjl*j J£l (j_yjjSj (JULS?Ij lj«i 
jjjjll (JliiaVI (j-a JSI OjJjS frLiil J*j 1 Jj^aal Jjl/lIAj 4-al*J j»$jl <jC- ^AjJaS 


cLlbb«UVI <_)Ll 4A Jc UjJI O^A (jj- u a ^vj ^jli ‘JJ=JI (j*“ J U.Jjj ^ 

(j a (jjj_JiS 4__Jfji La jA loA j i<JaaJI *ljj fl*Jj (/ J 1 J AajLuJI 

jl Oju tilljiui fj ±a J& ( -^Mj£& I fJ J3j jjill (JLftiaVl 

AajjI jll Ajjilll fAJ jjS -AjiJ 4(^jl*JI c 5J^11 SjlJaLAll (jc. <jjJjj*-a ljjj£ 
_II Aj^ill ,jAjll jSJ (Jj ‘^aU. 4jjil oJJJC- <—iLSjl j\ (jlc. Jc- g^ul 

t 

.Aiiil .L"'l 'K« JJC IjLiAj) V-lLfll 

4 »II I ' 4 ■ ^.1 to jLo (_£_^a! OjAUo (jc Ljajl ^ JAJJIA lik (jjSj ^Sj 

4 ' 4 ' jLal l 5ij3t4ll t _jJc- IjLbJJ dlUiLalll cLalc- Ia jicl (jjll 0 

^Creole aj-^LlSI cJ —iill JI pidgin uj=J' ^-'LJl' (> Jlii^l :<iill 

(dlLtill jjJJ >I^1T 4 -]Ia-1jui 1 iL-aJJ l^uifi ' 1*0 & ' ^—llil is^ 611 *™jlilil 
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dll—&UJI jl jlasd uDU 4_AJjj ^_iaaj ja_j jjic. MLj djpU. jiJ jjaj 

jjIc. d-uJaa. La IjiiSj <£$_)al ^gijS/l 4*1)1 diuul Igjl c4jjLal)l 

(<iL-]j 4 jLui La jl Joa. (_£Aa plilk'ifl ^gJJ 4alc. oAclilS t* ig -dll j c4jlill 
oAjkla jlli (j-o t -->l- t ~ “j<v>a jja 4i]_ya 4liijja 4 JjAj 4jl1j 4_idl LgjJ 


jjSlj * (JaLuSLi Aa^-iaj 4aa*jfil (j/ia id mi/ ill (jji» 111 (ja <J£ 

dll—xJ Idaj l djjjJa i_i_jxjllJ1 (_ja IaAE- (j! Jqr^t) L_ljl£a3l (_£Aa ^lc. 

« j»VI (j tuxll l (_JS (jc <. slflVi ( lll djUUI ,ja __)diLia (J£ab tjlJx 

(_5-ia Lu^ J. ^i l Ti jjl ^gic. ojjla (JjSjj Ajtii^litJl ajlIII hi IjiSaj 

«<jj)j—xia 4 —j 3 ^jjijSLi ,HW (jbxu ^gJj <jl£ja)l (Jaijj (jja. — (jjLa. jl (Jia 


(jjjSll tjvlik Am 11 o jlall Wi) 4_JI jla dll_p3 (J Jt p^gdJI Lift jLo djAa.j 

djLuLm— 111 ^llc. (_£ jj lai>ii% jaSI eblDU dj£/UI <J& (jSJj tA-idaLall 4_Li]a)l 

dll—illl <__a—Ilka) (J—aaJl pi_jjj Aa^liJI (_KL^ 11 (jl jA tilojjA 

tlglk^ji ^Dl djUUI (ja (_uax_J lg > ' 1 g J jjSI jg Li La L)lc- 4j■ d i AII 

(j_a 4,_ sfcka plajl ^gi (jc- 1 fl ■ an; 4jj_^xa l^jl ^ja ^gic. IaA 

(_£^xJ)l CJUjaollI (ja jA3 ^gjAl Igj (jjSj) 1$ xjafr Jjaj dlli Jlia . (T *^Lai 

^-9 er-^ ^ ^LdJUJl J*U djljjl _jl lij^a. pA'-g'ij 

* 

djA—-w LaS i 9j^>lall j l". i la.^-il l V-Aj _jl_^Sl]l » A',.Aj t(JlxiVl i SJ^A^aJ 

. __)aS/1 l.'~llaK ,ja IjJA^ 

dJLlll all! a A_& Jia (jjjSll dllajl mill pLolc> (ji Lkj^lj Jk^.^La)l j 

A nn/ ijl jjjjllxll (Jaa. pljj Ajjlio (_Jia tAjhuaiall diUiii (jAJ AjjHa)! A.-vlu 
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(4xjilj.l]l jda^x 4ji»xll djUill jjj jjjuiajC. JjlxJ 4.ri.jjj jl <*_tejuaM <_gi 

4_^tLaJI 4j... JJ ^II Jj'j jll oJjia-JI jl.lC.Vt jC £cjlj (jsl jj J_)^o -^ a j' 

4_jjlLaJI ill f. Loic. jx 4xJUJI jl Au nJiaaJI pLii Jclja] 

<4__xllj 4 a<s«v i “ tl i " 1 iii]j ^tkJI jl i " '°a't jj^.k,al.».xll 

tAjjlSij djLj jl jix s, _)y * 4jlj _jxVI _JJ 1 ”°'U g^axuJ V Ixj Ij^. AlaJI a_j±& 

.1 a.1 j j^ajjIjII (Ji-aVI jl (Jjk djlgjLxjil (iUj jl ( j x a» . j il l JA {^jlj 

p —£*x I gU-k iajxjaxJI JSkJI (jJjt j4i-A 4jJ — JJjlxx cs'lJ ^ ~ ^j) 

4-aal .1 w-ix J5I (JjjjI jjjluSlIII IJA jl jAjj_$ .(JjVI jjallij_)JI jji ^ Uiixll 
AlAixll JcLiJIj 4 r</' jll Jc-Lj 1 _ ''■.I' i jj^p^VI (JjLjLxUI f.lxlc _^iaj 

|j ft <Sj L& dlV Ijk ^3 ^^JlxJ^jjll (JLk-ojVI 14 1. —.1Q II dlls LnJ l ^3 

4 . ^i l 4. jC L «.*5i 4 j.i., S A 1 1 dslatUlj jli^g-il *■ l l all l jl ^-lc "o^llc 

4 '.,i i jo'l J 4 .jjUty l 4 jjL&*Jx»VI td l l- x -UI ^gil a^ial j x I g a iu jfLxJj ilg-J 

lil_£j ts _a jjjxjujai_Jl Igj f tK"n jl£ (jjll Iajjc-j ^Jlij^jJ !j AjjlfuiVlj 

jjj_ J 1 " 'JJ JaJ jjjll 4jjajliJI j j.l:>.g.il dltilil jl lil]j C .ij (jlaLixil 

Jjll ^ jjjjfLu j jij '^dLojuiall ejft aS^Lxx jAjj 4-ajjjjI diljii'j 

e * 

IAjUjcL o JA jjlxjil 4jkji ^JjxSJ lilsc IxgdsaSjj j-JjAllI jJ-lg-J (Jjiil ^^ic 

_iil J_JJ t4jla. jS ^ AJAa. jx Ifjlj jj ji* 3 iSj^ Mils ^^Jc. 

(_5 jl Jjj (_5 Jl (il jLixJI Jjioijll ^-Jl 4-lrnj li-1 ■ Li J Xoj AxJ jl (_5 jl 

4 JJjiaill 4 JjlaJI I—J43 (J jl j_dj lg_uiij 4ijjUlj jjj jSjj ^ux 

.jxUijl ^-gj ^x jiUl AjC- 4jJJl L-ll*n" \ < S^ <S^_)Jjxx1I 
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(JlilaSn \ tAouDli. A*J (Ji A_ui_jLaJI t * v . W .ij 

Jjh\ (jjiail (JjiSjlj £ (jxj 4oaia._jllj Ailll La jLu&lj (jj^A Aii 

1 j'4 ^j Ajj ja. AjJya_j <* jJxuSJ (JUJaVI e VjjA (J_jSC. Wa ■ \ i x J 

JiLajll 4ja.jl (jlj (JjSlt ^ (jjj^yfLu ^iil ^Auoll I«1A ^ liA Ijl j l A-atj AlalS 

i \ 6^q a jj At l a \j(JLiLiVl ^Lgj c Lil i Ajaj^IaJI CjUUI 

C_uAjL_xj]| a AA jjli 12 a t - tni-sj (^juali«4 _jA La i —JU J u - au ^jjAwjj 

L_g£>U. <j_a (Jilaal (JJ J ^gjll a] j-ail Aj^jI ^»Lk Aj_aj3 

( J*\ w. < (J 1 _jIaV l Aj La oiaLill aju<nill Lil (jjx-iaj (j-oj tAilll 

s t • 

j-y itt i tjL-v Aa-aio Ai^)»ja lil ^jh^hj IjlA <jLi (JjSlt L>° V*ijj tA K »M oll 
-U"' 1 1 L5 __lc Aii—Jutal IJjj3 (jlij A^_j^LiuJI djliljLaill aAA jjl (_J jl i(_£jilll 
. bjic. "Atl J^Y Laj AxlatJ Lol (_£j3 _)Li=»jl <_£_>aj IgjjAj 

A_jLje. jaljiikiutLj ^ ^jVi Igjli 'J.W a .J*j CjI jJ3 Jlajh6u _^)3jJJ jlj 

A__JC_ji _11 AjK (j* SjIc. 1 Ajlafr ^^Aj xiLol A*ia_jj*-all Ail! p-Laj ejlc-t 

Jl_sc.l ^—1c- oij — fa^<> AJ-iJ <*$-^1 UJ-^J J] 

o_)3jjj lilil ( 3 ?-l (_>* ^>A >3 •> "v .V al l ^3 o a^)Jj£ (Jji-alflj 

J_3j < ^^3 AjjuuLjI j^iSVtj cJjVl i—liia-alt _jAj *Aj_^a_)ll 1 $ 

i" ■ ' 1 ! \ J£uij ACji-ao jjJJ ojlaj-a Ajaa-a ‘' '1 J' y ^' ^_ic- lAA JC-LuU 
Ltiul <■" ).Wj La fl /a Ajja^lik. Ail ^1\ JjaJlll ^J\ AajjliJl A lL a & ^gi 
A... iKH A_ilruull cjlaiLiil jfr fall (illjjVI (jt iillj tjlo-a tAiil t _ r *Jjiall j jW’.l l 
tilljJll cdljSj j t" '' ^Kl' Ajjxijl! AjLsak^yali i — sLiuSV ijj^ 
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jli_^a Jj _ aj tdaLalSil jaa J^-all Jajl jail JaLajl £jjj jfr jaatll ja ^Uk 

j_. je. d il iK 1A j l We. Li a Jja£ djl jloC. AjL*_a ^lc 4j|jiJ Jaall ^Jl JliiaVI 
j . ^1 ~i» I I J_&\ |jc LooS till j JS (Jlic.1 dill ja V-iJ jji t (JaL-dili Axjdali. 
£tda i jl 0 n,j_»lnj tAoxst jail j Jutall (j jajll f ig ljl*dij aL-sJI Asaaj Ijjja 

i'i l Lu lj'll JaLoil ja IfiSkV JULVI jSaa Osj Laa3 4aaalbiall dalj^SlI 
* 

Ija (jJJjjj iliiLu I g'l^O^ Ln (j*du jail dal jla*JI jilj 4j_jlall di l aKI I jaa 
oJaia Ha jl Oaa tdaljlaxll jilj Aaoalla jlxaa Lai jaiuu ojlc-l Jl Sjjjjdalla 
i <>■* £11 j j jl a. jj ia jlaxll 4al£ll daUDlxll cl j] jaLa L$j*J fl jail 

I j_ 1 A j Jj Laajj (OxJ LaaS AoSaljoll JoLaaVl eAjl Ajjjla Aa jaj l. jjUa j CP 

i_)LuuSl j a JS J (juSxiall j Bjloail AojjI jill Adull jaja (jilt jlaod^l jA 

( J K j'.jj" dajaLaall jauiSal I AA Loaia jl j£aa < sa£ jjl idalilll jjlaaj 

i_]Lm aSVt 4_alaC. JjaS jl i Aaujli. Ail Jl <J_jajJI (jl i AjaJill 4alaC. 
t jg ^ Ail jl jIa J j')/1 ALol£ Ail jiAall jl£ 111 Lai jLuC.1 j jA AiaLaoa 

i_ais joe- dal j lax I I j£laA £ jaa jjflaui a jaij/l aII^JI (J Ajl cLuajuila j£lj 

dllj. 1 AaJUia j (daljloxll jit A jj-ala*JI ^ra jdu Jj ajjjdalla d ) a a . a 

idal_alS Aad_1 djl-lokj j Jol daljla*JI ja AlalS djl-iokj jjLaa jl j£aa 

A__sJI __ 2 daljlaall ja l^-a-ijdu jj^iui ^modifiers Aajadll djljbLJIj 

4 =djloll Aaj-k'll ‘^morphemes daLaoi j Jl aLSosI jli dlloS tdllil ^-iS’l 

^ # 
jl ^tjiLij 4 jajl Aajad Aoj Lu v " ililaa } dill ja V-ij I g d-ij jxa ^>aa dill jc- 


IajI) ax. WX4 ci <L-ai£ - V-da SjldC* J ‘LLa-> 4-iJi jl ^modifier ij ^ | 

3 k3r'J- 1 * j *j mJ ju_»i :morpheme ( ) 



(. <nJ. j]| till jlxE. (jx j)£xx .la. (J5I IgJ AJt! o juij ^Jl Ojjall £>1 a 0 x ^a'f ) 

dll xlll (j _ _ a -alkali 4 jJU 11 ojjxx 4 j, y-<l -v alAj ttlllxKlI Jjj3j 

l ' ' Ix^l ..>... a (jj__Sj I_j£a j ttA jjlaj (Jxj£I ^j]I i.')'»ill j 

A_j 3 > ja~i j_a>_j tlljjlaj <1 iU.111 jjl jJjj La (jjj (jx Lil j-liJj to^11 -ill 

«_i*_ma (jlx jjlS U £olaJJ tilb jjJc. aj^fr tJUiaS/l (_J.ll ( al*l]l tilljLpjL 

£■ ojlx.1 ^Jl £■ jjQ Ajxa1*j]I tljl jUau^l ojlA (jl — Aiil Aajl.mll tlQl -v . 1 x 1 1 
(a_£>Ijx]I jij AlxLxll AjKII tlllALauVI (JJAjuj ‘A^Jlmaj Axj^La (jj£ll Axil) 
.(JLJ1 ^ jl tl£la..lx]l «.! jm UjLuj o 1 >■*> x AaC-jj A lr\ t_)lj. C . Ails, 


t_l la’ll! aL mj ~l«*ll (jjl jC. - ^A*\. .'* AjaJjl jimyl sAA jjl Jaa^LolIj 

jj a j]l j jL_ 2 vJJ Axml j Ajxjxaj - ■ ■’’»* 1 t-L'lll A,Max tllljjvx ^..lr. 

(jx oiil: Aj jj ^JiSj (jl (JliLall jJjjjui ^glc (j£xJj t(Jx>ll frljj .3C.lj3j j~> 'll!j 

oAl_ Jtx j Amali piaj tljl_j!3 o-lallml (_)jJ jjx t^LuA^U ojjUx Aiijjls (J^Li, 

(jj.1 —jj (jxx (jxalimiVI (jl ‘idiot savants Aijll oLai*JI (jjxmA (jx Ig- wa JC. 

(j_a .11_C. Aj^IjC. Ajjx till j A3 j)C. (J ji.1 (Jjlaj (j jfl » LliA j (jjflLtx 

Jix (jx a.Hxx "t_sAl jx" (jj£j La LJLd. — oAiaxllj a.lj.la-aJI Aijatxll tl)VLa-a 

4 aJj£j 1_J A_jj£ till jig ■" jl ajjjc. Ajgjm jx AjA jx jl o jALi AjjLxa. till j.13 

(jjSx -»g i il (jxilA.uiVl jA (jj I<JjsJLj Aijl>xll (jJI (JxuljIIj 11a ^jjlaalj 
^xll jjiaj .lal tt_lAljxll oIa (Jixj LUx La "ajJjt" jl ‘La (j xal a> "jjJoC.’ 

(j_Sj AalUx Aixjl (_-i AalUx ^1*1 t"llJAuxI ^Idilml (_ylc- I ja 15 (jjSJ 

^_a Igxla_ hj AjudLux t" it la-ll oIa (jj^J La lllLij t Asl'vftx t_3jjja 
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4jLxj 1 jl ^3 > "■ >11 jtb li&j 11 J_)l^xllj lAjljjiloil i.' n.Tk jx (_paxJ 

(jpL-Ljl ( _ s !j l Jjliii (Jl j—J jl jSxJ ^lalilt tlaLiajjljiuil *—llaC- j 

4 jilla jl 4_lx£x ^5*J 4 J%/) 1 jLxl ^1 La-til Jjl^xll ^yax .J 

< 

(jjjSjL—ibaJI (j_a iJSLl ^jjuilwiVt _p*-a-a)l jU ^^jjl : Jjill ojL u9 

t lull 4jjla.l 4 j1xC. ^iaull jL) ^ t>i8j jA> 4x551 jai_^Al5all 

jj 3 oJ ^j 4_iiia 4jJ jail cljl ill jx 4C j. aax ^5c- 4_ilx*JI oLa (J x"i i.ii ) j 

OsSJ a jilt t4xjli3 ^ iljl-ljix 4iLx>) _>xVl jt^J ‘ j j=*VI 

(_ 3 _jjja j <~- 4_al*JI .AC-I Jill (jliliil 4jLa*JI oLa ^ jl£xV l-J (jl (jxajill 

laj^a l claLj ; 4L j '1 jx * j ^ ^ 4ijUa jx ol n 1 ■ tall 4 jjI J 1 *-^ j I >— A as x*M I 
A 4__*jaial ' j « ^l£ t*n-N. ja oJj.Wxll 4jjla,Vl o j5aj5l jl 

4_ ajiaia J J jjJ V 1 a<l l j 4x1aV| (J^ 3 Vl (_iLuiSI 4 j3j£ 5 1 jLl^J j 4j jxjll 

j| £ jl 4 ^ c-ljail 4_x£-=i-x 4__si3ala 4_njl jp 4xj5a.ba 4, i » t i "il 4 _s£jx 4jjxJ 

1 afl I jj Sj A3 La a’ ( _ 5 JoI -I**' 4xlxC 4_J« <_jL5l J 4 xj l * J jLi Lax 

j a |j\ll ajl_)_jl a5*x5 l (JLiLia-ljlg-xAu (jl j£xj t4_ljlj ajla< djLaxaS 

» £ i* t '->- j—a jjjp lj! jlxa-lVI jj-S afllLS (4al*J j»J Loj ^al* 'll 4 jlaC - jjJ 

(jj 51 j oVI tiAJ ycu-a jl ( >i*UI illUaJjljiui] >— aJaj^ {JJr*-} <_yLaj 

^aVI I La 45 3 g >a ji 4jjau-a jxj 4x5*J jSxJ Lax LjjL> jl j^y 
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,J I jjjS JcLuij Ajai1*j AjIc JL.U jLxll ^o-ku JLuSI ^Jc. jl 
(jj_3 4 _&Iai Aj Jmxll jjc. (_$ jx Jl lg.i ul.i.ii) jx j»C. Jl Jc-j tAiill <_jLjj£ 1 
I—gjl AjJtlll o j-lall j» j^UI jowx&ll (JS jA (_>oJ 0uJaj]l (JLuSI 

^^iiLuii (Jc (illJjfuu Jc- cjftLsk, AjjJoj SjSa jjuj biuul 4jawlj jx 

1 j Ju>i , ,<9 Jui_a.V 4 jujjMl will jl _ j=kjVI 3 j_ uu Xml I'lijK' CjliUl (ji 

' <vx (jl — ■ »*) ^1 jS/l (ji cs^J 4l*ijmi 4jtalJ Acjo-s. 4xjj tljjlc. J 

(Jaw t 4j-»j.u, ) 4jJ J«j] Igjlr- i—llxjll JJ Jjfui V Jill wliLjjtxuall jx i_)Jij 


£bJI (J 4-o$x wljLj*J bJjJiw Jt 11 a j£jjj igxxaill JLuSl ^C. 4-Slaw (J 
A—S_3 tl g"llj I—lL_ya Will Jo <_jlull (Jc- JC-Lx Lax $ 1 '<_JJL"' pljul (_5_Jull 
Ifljxm j (jl 4.3)1 mil 4jn<-r»ll will jl J»HmVI aJA (jl :J JjJ IJA Luj^jluij 

LjIjI ^Ujuj VI a JA (jV tilljj i jSjjj (jSjjjuj liilj Jl v_jAAl lx£ "AjJLI a jjjC." 


Lj awj Lul J Wi l^jV ‘ j 14 H ■« a iK j a i^ jLa jpj a a i L .ill 

ls — 9 jxVI JjUjiSlI (Jl 0 » ;-iS} 11 a (jl Jjj iLsJa liiaw (jLxlil JLuajVI AauJ 
(4jtill (jxLuul <—la»j <Jlawx (J jax T . (jiwill Ja.1 J wljjl 4jjl j 4 jjLu (.yJa 

C< ^ > ^ J* AjJlIII LuljJ3 (J (_£ Ja3 jA La (jl jju-cai (jl Jl.^« jA 

y^aC. Jjaw^j (JJ1I <j«» V Jj 1 JA tlgjjnL jl 4 jl11L 4,'LLu 43jatxJ 4 iml 


jl ■ J*v l l |oA1^ui (j& _ ^ j k x j i H (joafij La (jl j twliilS LI 4 j jj^jC. 4jj^j 43_^*-a jl 

tjA—11 (_5—aJ*-oll —jll Jaw (jjjl (Jl (J15 j 4ijjaj Jull ^JLxJ (5 JaS 

4j«w^all C-ljj ,jxl£JI (Jalxll i_sLiaSl 4jjlawx Jjc. (_^_^i.Vl ^1 _jjVl 4.g..-Qjj 

. guwuajl l JLuSl (sJC (jx V ^xLi_j a J JSI jLaul _jAj 1 4_j jx Jl 
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f _uiU. JJ-5 j llijjj AjLjkll Lsl)L=J J*i ^ j! J 

4 L"'<,J 1 jje. jjljill ji <»j JJU jajj «c5J*Su)' J_A^ J^> JJ 

tljl jUajVI jC. <1 jluu> jj£j ji j£-<u Ajf-swJI AjjLj^£1I CjIjI AC-jca-J 

2 _all ^_3 4 ioW M j jiiill j&Uax jlj 4 JUiaVI j V» A m al t 

J *'J l' j_a_ij ,aL1I «.LhLJI CjI jUaJl jc. gtAjSl 1 aJjIui* 

j <-. l*>» j l 2j j*... ^ jjiJI £mlU J-U1I ^jJSJI ^jrinl l ^ (jjljail UaLoj 

jjj -*■ ' - J J.* ;l l Juki ^C.Lii (_p]l UUai £jjjV| AjaJ*jJI tljljUaJ^l 

AiJ symbolic threshold a£*]I jjUj ^ c5 

(A*ii 4 ',. Cjljj£-a jc. t-iyj ji j« Vaj lia (_ 5 jaj ‘ J_j$-* J^A? 

( f 

Jjii J iLaUJI g-3 AlaLij A_J£ La a-lL j Lajla j' j' 

o j*ia (^3 (_5 jJull £cJI J^ki <^3 Afcia. (j* jjSaJ' 'A* j' csA' ^ 

l^j £ j£ ^ AjSjSII 3.iaJ 1 g 'i}*-t LjI jbail Ig-ic. LaJj alii jjijll 

clil jUajI t> U JjLsj V Igji V Alkali LjI jLajVl ji -A ‘<Aull 

LJ 1__ 13) aj \aa A^ala. <-jJLij CjUILa 1$j jlj ‘jJ^Vl £'j^' 

jje. Jjljfill b3a Jl« ji (^3 <_uj Vj j4jll AjJLJI JJC- A »;ikl L 

A3jfwM jjC (_3jl _}3 a jjjjJalL Ifr aK -Jj Lajl ^jxiull ^all AiJaj 43jJjji*oll 

jli_A 1 ka (Jal jjj UyS ‘-sLio^l ji ‘ j jA 11 ' cH' ^ jLilL 

4»j1.^ jjjuil (jjj LI jl AjLi j* fLil -LlxlJI jC. jLj^aJI JV ja j3I 

.^all aJ£]I Uulk A J JJ A^l AjujLu.V‘1 Aij*^J S33L 


259 




uUll 




(W- 


4 aK Jaj jjj CutJ (jiaj cL« ftjS3 .Alai La .lit 

. IfrllA Jaj 


'“J* 


f^ 3 * J* 4 * 

Ulu (^J VI t j^Lidl 4 £jA« j£j ^J 4-iA^ii^o A K iaa jl .Jaj 

*C$_>“•_jH jjJ-T'II jiJ AjjIj LaLujI <^._jj jl jVl LI i4illl ^Lu j^.Lx 

Jjjj_ill £U^V h I 31 a J-laj jl : -Aj.l=k (■ V>A ^gic. jiJjxJI Ij.ISC- ji j 

|>_Ixj *U£j2i _« dljl£ I jl j ( jftwLJI lillj jlj£~J Lj2>LJ jlS-aL) ^r..n si\ (t.na-l 

4-oj jl Jj V jjj <(^_>a»Vl £■ I jjVI jc LLj-isI ^Iill 4.L^ilall 4.n»II j>a^jll 

jl dgjle. t_ilijll ^ If, Ia. 1 c.L_j _>ut3l (J_aS*j (j-aLi. ^ 5 jlc- Lj 

La i_i_)*j jl jSJj (4jlju ' *>■ ■ A-l j AC-^11 jjlall I.AA j_y5Li 

<Luo—Jl (3 £j _jJjj ^a.1 La lllii jl aJSAaJI j>j L ja* jl J *4jc- (.t~.i5v, : ij jjJI 
L_iij i lKljL 4 j 4 M>>ioll IjiiS 4_jij (LsAliiil _^uil J9 J^SI £_yJaj J 
^jjll 4-LKII a^)*vll _jAj VI (j_^juaJI ^uaJL (jlxjj ^slj _$&j Lo 4^aj_^ 

.aJLa jj£I aJ-aI Ja*j Ljiis jl (" lALkiij 
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A_ ±u Qii diLDlsJI (jl ^jII 4jj.^ilj]l AAiSaJI jj-a ^C.j]I ^ic.j 

(jjjJuS (jli i jaj < _ s -lc. Axijg k*t jjC. <JI jg V ^a)I Aiglajj £5-a]l 

life j — U1 I ajyx-A AjjjiJI AjIstII Cjl^pSl] AjjI 'uI miVI A »j' 3-»1 1 j^uiSJ (jl-s 

£_:J_)a]I (J_£ ^_2 4jla.yi Aaj (jl (j£«aJj !(jjS -1±4 J_J-aVl ^il J AajiaJI 

(j_a ( _ $ ^oJaxll AjjlliJI ^ t.hi La£ (_^uull Jjj-aal (jc. 1 .ij.W“i j^jl! AjAplSVI 


ijk _all j (J__tall ^ (jia^*j ^jl! iJllVls-allj (JIl^I^-oII j Ajgx_Jcil t_u£]l 

1 _ '• ■•'■»■ jlgji, ?ecJI (jl < _^A j 4 -v ■ ,.l^j ASj3-y A*aJ jjL-svxill ai& L_Lui^j 


c < e f * s t 

AjLutjij ^£1 I j : w>r» aj V *c5^^*VI (j^ {ja ^jslj 

(j fLoj ^hc-Vl 4jla»l i ajjall aJ^J A% ji'ij c jg£l -l)La jLlaj .hfrtjj ^il*J (jl 


JjjAll <_J^j CfJUJI (jc* * ■"!' Aj'i&.Sll ^ jLaill (jx Jj_j«il £-jjwa 

l) /'l' I jj'I»’*'j (jlj 11 Va*"' jpSVl f. I a ill dDliAaj AjcLaia.Vl <—L^lSjuLall 

^_•> ^ (jL AlilSIl SjSaII (jli t4ISS t (aj«HI (_jl) IjuSLu jjSI AjjLil ^3 v» 

tji — _>»iJI -be. encephalization ^LeJI ^ (jjjjjSJI (j^L-aill 


|^_a» j_uS J=k (^Jj JIaj — l. u>-k a] (J4JJJ (jlj4=». (_gJJ (j-ljallj ^aII j»^a. 

.ulj (Aj^aLloll V AjjlSI J Ajl£^a elllj t" i-v ■>»' ^.“i-v I Vial a*' jpa U^ja. 

Aj_ ui A _jlir- Cj| jjij Vmjj La ljjl£ (jl :Lilj3 (j a Ay * \ LaJ 1 bj-»"ill liiljx 


( _ S -«JL*JI (JLliJI ^3 4_j^)jjI£jjI£L 1I 4—lie l.u<n.ll (jl Asw (_jjl ^yaVI Jjuea j j tAj^Jb 

o j_ 1 _i_al I 4 J bLllblS ajjj-a Lajlj i^.lj "a * la~i/'ll" 4jj^)iJI ^-1 y)!\ (jc. 



• —ft Ajajmt ajlj£. (jlajVI jjJoja a^JajJI (Jljia.1 (jJLoj Ij&A j 

(jaLa] JijJ! JjJaSl ,jljuL' LhAoa jjjSSLU V (jiia.ljll (jl jjj iVISj jjSI jj£yi" 

^Aui— j ^k^akl Lo {JjIjS jl (jlVutll (Jft — -^II ojjjaII ojljjll 

(j—SJj — (J—jJa l$J! aJSjjLo ojftjJ Uc-_jjl^3jaj aLao (jjjjVl jft 

£C_ oil (3'_ £- LajLl (3l*JJ Lo I jLixa AaJ (jlj £juil J jjUaj (jlc (jlijl JjjuU 

4 4 j'-v Ml Lulj^S a jl_J jJ 1 iali j jVI <JaIxa Juu ada-Lui (J^iiall 

( < 

^j—a ojL^it (jl *- a 3^ aSjj J (_$ joj — jjjj Lo ^gJt ~ lillj Ijl (3A? 

jM A -Jjllc. (jjojjj 4_)kVI ajLj ejjjAa (Ji-oT) 

1 « jS (jjij (jc. V ^$jl A15 i'ii oil j <uUyi ^-vgjlj 

. JjJjJ! (jx j-IaLaj 


(ju - <ili ^gjJ (jjj - (ijlkUl Cy> i>° ^c-jB is^j 

(jlJaa. Aaj 4_)jj^aaj Iaa jj*5 i lk.jj.iaj Jal lgj| tiLil iAjlj^Sj £ 1 a]I 

J Lo] AIMoll a j5a]I LogJjl 4 Ajj*a 1I <■** ll >j-iljja*y 1 aift jjLkli. (jLojjiU. 


A jjlaJ Ax ajl—uclj Ajls.L Acjjki AH^JL*a (j£joJ c-l5jJI jl £laJI ^ 
(jaJ Ajjlio AaII gj.1 .i'll A j until AioSJI jjl AjjLJIj i Al j/ui jLjuJI 


AjaSM Lo jaj ^ In A iJift Lo JS. 1 Q I A£jJjjlo ASaIc- ijJ (QjjiaJI (JaJj ^laII (jx 

t a < 

(jc LUoC-l (jjajLjJI (jjjJa_)i]l (jjkft (jl £=jJal jj te_p» Ajjjuil^. o jsl Ajuii'ill 
jAaII Aida j C-lla^'.Al j ~_J! Jjiaaj AjuoLa. IgJ j .m V (J -JlilAjjo j Ajjj 
jyj aOjoAI lio^a ^ ^ 'ill 1 j* Lil-vt-p jjj'l (jA ,jlSj -> II U,.;-is,) aLaJI titlj 


.Ajjilil ij_'l j^ill j (_jjjiJI AaJI ^aa 
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. la&Oj LaimA a aISoJIj £c-aJI f i\\ (jjj A-JajjSAjl Ai£}l*J! (Jjajj 

jjc. <■ JLiuSi] Aua.t5 jj_) <eA^ (j-« ^Lal£ lij3 vlj~k__)3l j 

_Loll AjsjSJI i jC~ AjjIoc- iIj^L^jlu j iftj AjjiLxJI (jjj A^UJI 

•JjLlSjLjJI AjuiI jOj vluic. J^jll vlllajSfl <—)li« lIjJAjij tijjl jj*aa]I aOA (JjjLSI 

3* iljni.il j pr_all i-> j <j^Ia1I jSj^I Vil njjVI (Jj^IaIxa j aJLaa^a]I 

( / 

3 —J^SlJI 3'° (jjS 3'° 3&1 3 J 3 A 0 *J LS ^ 1 tA xi^11 L_lj|_j=JI 

J 

j \ JJj c^aJI ^r>.rv jfjjOj aJ^J 3 ^ _^JaJ i (JLiVLoj^.'i?I 3 C - OO^jaII 

oO_jli 1 _a Ju <■ ?>uV\'l jaJ Ujl uuJI jjjJj **jJJ V ^aJjaa (_ya£ i^J <-j 

aI£o__1I 34 oj^aJI <j* 3-?°°"'^ 11 3 ! • _jA (_$)!j .«.l£oll 

I__ <JS ^ plSjJl oOjls cjLjiaj 3h> OOC. 3 V OjAaj ^sli 

oO ft 3^ 0_ jj rwsli j-a-a. AaI■ vOa 1 *y* 3LASJ Aj*j ia3^*0 

3 ! A >jaaUB ^UUJI 4jLak')/l aOA JLq 0£a j iAK.jjII 1 AiW.t 

^rl^&HwiV A^jJal J AcLii-a i - * irv '.'l ^ jjJa^A (Jlj^uJI A r-1 j . >•» j_ 1 xja]I 3 ° 

<J—J 4oJ— jj 3 Aiu; (jjjJ ’caII 3 ) _jl ioLa 0 ] iAiil^l A^jAwLall CiliDUJI 

J SJ 3 ^ 03j £1 a 3I ^JVi'i (Ja>1o AjSaa a,vi »aj 0 jjj£ A_iiHj LjI jjxj! LutlSjul 

1 jjl Jj Aal&oll < aiLLa_jjl 3) loLaj VA-AvaII A jajlOjtt I Ig 'ia 

0 

(tiljiuJij jIIjoVIj aIxjIIj a .^1 a AjuiiLiLaj aIaISIa ojajS CjljL^jl 330 isuio 

.SO 3 &A "aj03 O 3 XA tlLuiJJ 


Vi .. r> 3^0 jJ AxjiVill 3I 31XU ol l=klij 3I AiLJ! ^3 Lil (_>>uij 

3Lja3 (Iosxj jj£VI j aOaxJ l jJk ^aJI ol i^l=w« 3 U aja>^i'~i 3 O3I3A ^jSLaa 
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4 x-Jalu (J LtJJ l_<u3 l.i—a. JAB' O& V] fj-' ^ ^J^JI * J$-bx (j' if* 

(_ajl_iaJ ^jl 1_aS iJa_S3 1 !i=wlj l.uj J*ij V £-IAxVI <j' j*-ij ‘(jiAijJ' 

J aJ J_£ (Jit (JjjiLu-o (_sJc- 4d j_ox 4 al l ^-Lk-oSn 

> iI I ^Ic, aIa. I'i (_jjlajjj lo-isxx 4 -qjui qxSI (jlS l-lli t^xll 

till_Jj-lll £4xa. (jla (jjl i£txll 4iu]ajj Ajjj tlua. Jx (JaC-V' dlljjijli (jx 

j jSjj _jxjj £-likxVl (j^ (^ V , nul l C)J&£ (jt L® 6, *■ V-k j l l 4S_^*xx]l 

4 a.ji jji Sc. 0 jjL_C- I j* 4«.liji>. 4_uJaljj (JjLwI jlxx (j$_jxu ^JjS3 V J3 

till i]| l a s i !i^VI 4ic. ^A ^glll 4jii^wtl 4jjlxxxil 4_m]l >—S^baA/l 

■jUl j "li l jf (j^jj ibjc.jl_^x ^yHuLi i —S_$jui 4j_)jaall 4j3jxxil 

i_sLijSI (Juu. <^3 bjA*-ajij cV) (jxJ Jai2 Us^s. jjSI ^jA^' £-*" lj* 

, * 
i-*MS ^ya (JxC-l jb'tt 4 -V1 ^ ' (jau Ixjl j l4. a^ -> <—iLiljl t. j \ W i l l 


(Luxj]jS 4 .tx'> jjx (_$!‘—iilj Lxajl 4&La 4^alaJI (j! 


■> ,iijxj^JI -tx tlibjaa. (> casts JA*J (A t> J*J 

^ \\\ ^txSI (jc 4j_jlixJI iIjLuiI^JI £y» 4jtc J 1 _jA_$ (_>°b t j-3 J^bxjj 


1 . ... \ j «. ^ ^_<J| -v Vj ftlSill V 4ll is Aj 4- 1ai*> a 4xjl£x] jjC. 4ialc- 

4 1 j J olSlx JaJj jxi>c’ jA ^xSI jl lj' ^ : <4, !-iJ >a l 

lil^Lx—Jl jl 4_iill jl ’ (. 1£a 1I ‘ Jlo jx AjJjJ (jl 4xk. 4 Vi » > ,n AjSjbx 4^x 
jj_Jaj 4_iijS (jc- l-A ■> JaA jA' jjj 4_ijil bjJjJ _>=*■' ^ts"^ j' 


^_IS j»4_ jSjj i(4jJ]I) aAJji 4iJaj ^gic ' J^aLo ^>xS/' (jl^ 'jjj ^ ^ 

A . ,1 1 4 _yJ 4 JJ AJlSoii JiSi ^ (jSxxJI (j-SA* 11 J : A^>3 1 ' » J ^ 5 
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(J. X 1*4 rtll (j—-X (j]——3 l(_pa*_S £X L frA^IT J Lx _)J-^ 4J l$jx >LS (jl J t ^ 1 1 j 

al£j| <_)leljaivjVI (_>xllj <4-i1n-i»ll 4_i^.^]jjjJl jjj.^-.1 »*II u I^«l .*,-<< 1 


♦ ^xJij LjLqju 1&11 ft ,\A> 1 ^ . ,i*i ^M 1 


« 

U> -—<^5-^1 A nfll l aJLuiImU ASjIa-oII LuSllI 

4 —JJXJ L> (3^C-Ll <aI-XJJ <j£lio Igjj (Jj tJaSa I'yijl 4JL11I ^ki*j <1 SaLq 
4j]ajljall d)l°21*JI j (_5jljSl3l JxbJI c_u£JJ (jjiux (jx (jlj t^xlSUI o j* 
^ ' 4-1 cs^ A? j- 4 jJl 4 j«.jx 1 ] “LxC. l.l!l dibjj^xll S Old a i jdkxl! 

^ “^jLx_ylxxll 4 -\lU n l ajUl" (JjLxj (Jjjja ^jc. 4xl*J jjfLaJ 

1— g . xUTi (jl 4xii ,jx (j_j£j tlgJsuxji lilli Lxj 1 1' il»11 1 ljLxj |\* 

^ I 3 *^l •V. -SC. oJjJ—a^xll cjlj.12 <' UnM (_jxJ ,f *~- £-U^al 

—£ J cJ^ 3 A jlxx ll (jxajii ■‘ULxaVl 4-lxl*jll Igj! jljA-jl fj)} Ixjlj ‘t5_,P"VI 

f ^ CS-^ ^ I'Vx V' 'll t—JaSC. (j! (JjkxaSJ Ixlxj ajSall t,* - 1 -^ ■>» jj 

X_JJ 44*111 ^Jxj (_ paa . l l Ajjxjjlj UlxC eJjax (jjSj Luj l g-> ■ c,'. J ■»-<<. 

(Jj*M —jl (jjA-3—11 (JjLall J^xii £x aJj^xxj V 0 jLxll 0jlaill ok (ji 

j'—J^J—^ J ( j,»Jit=» J jA JjSVI" 0jbc b_)=>, jp (jjll ^uuiUJI 

^1—^1 cd! 1^* J^y ‘4*UI |»1*J AlSJuxl (JaJI t _^ul S jS Jj£i .UMl 

CS—^ fij" 1 jH C-LSjl]! (jJJ Ij^xC. LaJuC. AxjuiLaJi djl_plxal! (_pa*j 

• AIxLuu <JS dil jLe. 


- 1 cs^" J?A ^-*11 k'l ^ V3-» . _^>L« V uiUj ^xJ 

12 ^ J ca’J.’^J < < j;v »‘ ! 'l l j»l (3lLxJI jJ^Sill c :j~» ij x t(_jjlc. 
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j—ui LuA^j Ijmm'ij liLh (Ja*j AiiLJI oAA v^' V (jj^'JI ^ail jjLj 

ial—jjjl (Jalxa JIoj £ia]l jlS IaI LaC Jl j»a]l 'JTJ JjlAll 

^C- ojJJ^ll 1 l^fcl *s al * 1 il ^ 1 jj la i . *11 4_il ^all j jliM * 

j^gic- (_yn* n 1 g i >i»,) Ajajj^a 4j3j*all Lijl jA3 ii-ilOi*J j <jAlc. _^sc j->.1 
^■dl f \JVii ^ (jji.YI dJ La : Jl juJI LajJj <<_uj jjA <*I1a£ l$jl <U 
Uj I g >M'l) Laj ?£»a]l pyn . (_gi JaLall ^Kll jj*j]| Ia$J 4iujja]l 

L_jjau« ^e-oil Ajjj j»U^.L aL-^ti Ia L» Lliii Aaii jL jjii ^le. jjSi (jl 
(j *> i li— A (_glc. 4 aL».^L] ? __yA La j£]j t(j jii Jl (JibJI SLii jjAaJ A '...‘<11 ' 
(j —3 A-lil^ll <JL)ljjij]l Jjjj I—sjS Li] La Aalc. oj£Lj Jjji]l (_gJI <^.Laj 

.^x-a]l t all hj 

'—!yS : JjVl :La^!jlij jiaij jbiL>. LJ ^=JI AlLaa (jl jSaIL jjAs^j 
^»Lc jA Ja l*(_5_^iJI £ia]| JiJA pfy-sll (_ji Jjiill lift £• jjj j W»ll j AAaIL) 
j 1^1 aLol Jl^Ia. ja f Iji - '.’’! ^jA (_Ja ?4j3|^jC jj^ j Jua JaLui 
(_g]c. Jala (Ja ~i i. il (Ja ?(j ji.VI £-1 jiVI ja jil£ ^gi <] ^Lua LLajC. AaJ Ia&kj 
CjI jl. j«>l l oAA (ja (jl AjAau jl i—Uj Vj L*£ta]l jS oAAa-aj oAjA^-a a I j^.1 

Jll -uij]l L_a :1_jjlj i a jail Laa ‘ i» . >■»' AjLaa I g *» jill A I I -v I I j& 

(^__3 ejl j, > 1 jl al l Jjl jS jiijj jl l^DLi ja j£aj ^gjll Aj£aa]l 

A—=t£ a jlalia lilVLa. jt iLlia Jj j.’ La LijJ iii]j A_lL^.^U i'^all l_kjUaj 

j—a ^A >■■ lL.nC.Vl (.laic, ja jjljU jl i_ atlaA3 ^gjJaai jl ,_gJc. AC.Lai 

jl _xj! A_oJj (Aaa^aC. ■. _ mII .-VI j!i^l Iac. Laj3 (jA^ ( J£jjj AjLuiall aAA 1 jia^J 
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^ 11 A aiaj (jj Sj .23 4j 1 jjubj { ju ialii ijVI 4j-ola. o 

£t-all 4-UJ jjJ t,_5jjijll Jllall AaaAlj ■‘UV-i Ijjl JJi! (j^ (Jr 2 W^ 2 J J^ 1 * 1 ^ ' 
*<»*» > a 1 ^ j A i i/i _jl ^- 1^1 Ajt-u i ^ i» ) .29 _^jSVt 

^jLJiVl VJ> ;■•■ ’1' jxil_ jII (ji tlsljjijj iAaJl»-all Ji*-4 <_g^ tliljjxi U^jji 

# tf « * 
JJ. IaII ^_9 lOii.1 jl tlgJ AJaoj J* (_5 J=J illtajiaiA ^^i^ll jl 

Ijl i juS t<* It.*'Si 1 AjjjJ e_jp3 tlj|_jLjj/l "Vljpl Ajln-i Vl 

^ iit^ 4-flJ ^j^]j ^ ^ju 3j/vlL) A1 u 3 i^Jjl Lq CJl^U llll ^jl 

l_^j|j (JIjjjJI .»__)& lla j-lJU LaS ^JaLuull JjJjoi l^al (JjuI 24-l mb . i 

."?l jLal A '.nilL jjij.ua jjjS" 

-1 ■ ■■ sljlakjJ ^le.' (Joaj ojjjS ^la^al CJj Ijlt aJjfl ljjlijC-L) (jajj 

L J lisicl .233 — j£ii (jl i_jaJ I^Sa j! — (jjJA-jljjJl JLa£llJ 

(Jill jjU^all J A _mjjAaIIj J ajJI O^C. (ji>lJC-V (jaliil 4-uAjJI till jJall 

^ j -^V' £ I jjVl *■ tu-nil jl i<rJjll j l*ia jib jx-iH J i<Luia^>*JI 

8 a ' 2> .y.-'V l 4 jljJ j sljl cl£jll 11 Jij I 4llJ_Jall o.2£J 

< f ( 

Jl_=^o ^ lj4$Ja J-«JI <>a pljil JlaC-VI ^Ijjl £}**■ AjSaj V ij*j 

/ j ^ \ <i ^"iaVi I * 'as |_ijl Jj L A m\-> jU-lWI ^ V*v J) l 1 * il l 

(J j L (jUi AjLui t^ja.1 < _ g JJ (j-0 A3 .j jlLsj <jjiLj3 OtfLaVlj J j 4«-lSjll 

_4 ^jic. 4JJ3UJ Ijj jaij J jiu l*J9 d£jit ijSf I*A-olSll 

(j _ 4 |j_a. ojSIj «^j2 AjjIj ^ <jl j_pa_paj Lula te jA\ oUa. 

■ ~* it nA i < a s\ j . ..I «v 1 1 aj^__a]l ejft ti-k.1 4 ^^a 1I aldsw 
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('jn'jl-Xoll Jia — l‘i»<aTl?k.a ^3 jjljluwJI >a) ^Jl LjXaC-j tel£j]| (JaIaa 

V (j—ajj -all i. f.')l jA w~~'. ..V — ^AjjCj JLatVl t-jlauuaij 

—j V 1 ofi'i LaLaj (ALjujII a a.l£Aj jl <Uu£j La (jaUh e-,llll ( *-iLaluij 
Ufut—j JJjSlI jSuikJaJI jl jJjj j£Jj tfflSjll jA U 03a-a jjLi (JfLuiJ J_)lj jl 
A^ij AjjA jll a_jj£ll AjuqS jlj LauLa l-l&lj IjjJaj <JjaJ ^oU 

. AalTtV ■ -~»A ^11 gjuiill Axo£j Aln^aJl 


jl jjl jj—J AjjljLa AjLuua J^)a_a jjajl (_£_jjiJI ^ajl jjli 

Aa_^ai jl Jj jj j_jjll La AJLuuJI Lajlj (Aui^oxll L£LaJI JJc- (a$ Ja. jl ^l->-J jl 
V_J tLart^ _)j£VI (_g& tTlnijl l ‘lkl A ai ?JaS3 ^11 (Ja ? jjlill 13A jC 

jl JjaJl j A Lall jl (Aau^mJI -IojI LpLaJI ja AaoS _^j£I ^^ic- (_£ jiaj 

—iua ^ jSJj tUaL.aaV ajJj£ lij.il (<*_S^uJI IjA j^gle. liuiSlij 

(JjjJ— 1 jl ajl_wiVlj JJ-ia.j (la-o _^j£l jl jjall ji 3aj Ja-Uojll ^ mill £iil jll 

Jj xJj 4 ^_all ~ ^-- -j j«i (Jajui ^ijl j JjuiaSl Jj 1 -t'll j A3jJlj lil l-> i>>l j 

,^1 £ooll <.l_jxu (AjLIaHI AJ jJI aiA ^3 ?r in mil ^Jl Ig u<i (JLDI£ojLJI 

j <~- ^uajl a^Ss Jl Jj-oji-JI ^jJVl»ai I lUIj (Aka al jrJ ^1’%%! ^>1 Alj^aia 
• , 

t^Ll_la J IjaJaj Ujl-ucb IjjSjjj Jal Ajjij-ir. Aajlkia ‘ * <‘» La-iic- AlSuukall 

.cdljj La (JjJa 2 l ^ah^,U JSL^-ll A^o jiala ^jl i i**r\l j 

J_ 4 VI (—L_lail j t^jSI a^S 3 j]_qj ^gic- a_pli l^^-->- _^)j£Vl ■ !-.»ll 

_j_jSVI aJsJlj (aJ^ljll AiiSjJI ^^3 ^ill j-o ^>jSI AaoS ^->-b (, 5 -^ !■»>■•> 

. jaj_ll ja ^ > w ■" aj^j c _ 5 i j_j-a_^JI j<o ^)jSI j33 4 _jjSjJ 0 _)-}lS l-a^T^ 
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A-=JIjlx] jj£I AjjUxa. o j33 liDHol Jc I jjlS jjj Jjfil la -0 jl J^xllj 3ajj 
A > i-.tM.i Aj£ ^l 'ill I J taA^Ijll ililiM J ilAxj i*xl l c> j4' jJa 
IjSia jjib £txll jl£ jl j i laa..?k ji*xaVI ^la-oVI jx I- 1 **-* J3^l iLjV ' j 
^ jj ' A_i£J_j (l__<ajg kxi jjfLl I.2A jli idjlijojA oJC jjil 1x 1l x 

^ _lc 3 clui_J jl A_jx£ll dL 5 ljLaxll » 3 A (Jjxl l$J 3 jSxJ (J j=J (Jful Axjj 

j_£xj Lx3l- ijl oj—_u£ (Jjl -uij Axj j£Jj l^ixJI t-SjUaj J dilOlia.'i/l j*g3 

C 

.AlLxxo jj^J jl 


jj £1 AjL-jC aJjS aJ U-\i^i Ijljja (jl jx ^Cjll Jcj 

4__jl2 ‘ j» ■ -xl (jl jja t _ s Jl (jjLilL Ail jlalj jj£I sjS i_)3jj (jl Aj£xj IgC j x ^ lx 


t4__xaj*. £x o_Uiil >*J IxJ ^jAl j3*J (jl jl Idle jaS]l jl-ilmj V luj 

1 g£,jaj jJJ jjSI A-jliJaC aJj£ Jl ^tiaj Ix-vr^ jj£VI ^LxaVI (jl *—ij*jj 
o j all (jj J (jjUll Ljis ja. jA IJA j i jau-a V ' ^luia.S/1 <jjx l^xoaj A-l jg > nl lj 


Jojjj _j Ixjj A >ll^-s.VI AxlaJi S jSII (jl tA i .-illa-ll ojS]l jjjj Axllxa.VI Axl*JI 



J_xl jC. ^ If- ^xj«j A—allaJI a Jill j^lj ‘4jLu3»II aJjSJI Jlxa-lj 


(_ 5 —A l* JJaI 1$a 3JJ (jl jlxJ jJI (jjjll AjxS (ji i-SjaAj J£& 


~l •■■ a.VI jl (illj £ c_s jxjj (AjllxaVI AjLiajl aJjSJI Jc AJV-ill *■■ iafljx 

jx -oi (jl i(Jsjl ljl jjl ^3 jj jl '^ "J jjSVI AjLxixJI aJA£JI iJlil3 ^a-JaVI 
_lc Ij_Ajx J_Jxj JlixS Jl£VI (*ij jl jsill AjJabjll (jjluijlxxJI 


31 r. jj J «(J__SS ( ->wi— -jll aJjS Jl (jibalLi y» i ijj-lkxuj AjuoJljJI ojSJI 

(jul lx jjxl l$j3jj ji jixj Jll Aillxxjl jjlallj JliiVl ^3j J jAjl^' 
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< t . e 

jl (_ 1 J—L^aVI Jj ‘ ^" J J» ‘ « a ji.1 t5 Jc. ^ . w a Jj3 jljjl IgjLS jx 

4 jjlLJL UaJ_3j JiSVI fA ^ jSl ^AiC £-ljjll jl jlaJI Cxl>JaC. 

.^1 tl^LlaC. 


44*nxa—IliJI 3 j_all j 4jll.<va,yi 4xlxll 3jail (jjj CajuiUk lijli I3 a j£ jjj 
V 4 qI'i-v a jjjlx*a .la, jj LaiiJ 44jlLaa'VI 4-al*JI 3 jail (jxLial Jal j jLutx Kji 

oj-Ill jS/ lj—A 4&J jLaj Jal j (j^aaxul jlj 4 l .jl II £jill (juljal 1J 

4 i <n IliJI ojill (JjjLjsI _jjx_a ^jl jj j 4 JSJLl ft ja 4jjlix 4A*allaJI 
4 juoJUJ l ojall jjSj jl <ilij Jlia i JSilj 4jjlai a ja (jl ^gic. JxlSJLi .lalxj 
ilDLLal Lalu 4 4jjjla Sjs2 Jx£ 4jjl£xl i ‘ lixa ' I 4 JjSJ 4Jjuu11j jjSI jLudJ 

4 C £ 

4 0 jij i-l-la II tllLiLaC- jx jjSI JJ& 4ujLa* 3jJall ^yixj jj£l ^ijj 3 j3 
4 La .la ^Jj (JjaVI LaAl-laj jljjj 4 . jl4 II J jail jc. j n-' •'’''il l j m! S ,j| n m 
j* JJC. gtlLij jjJ (X-aall jlj 4 ja!iU I’.^V) ^jjju laA-lal 3jLi j jj jj 

3 1 -si j 4-aj3 ^Jj (Jj*-aj]l (^Ic. JC-LmU (jl j£^aJ 4ah4jl 4jjJull i-lil j '";4 V I 

I . t t 

I—jJjjj (jl (j £ aj j jl jsls j jj L jn Ujll jjj lg ml ml (jJc. jjlaj (j£l $3.1ia jj 
0 JA jlH I.1A ja ^C-jll (jit j£Jj 4^ jjAjjl (_5 jja ■" ^jJI LuiLa 4 L >%» II -. nil I 

3 Jill_ J 4lua _ II 4_ Sjj j j 4 /'ll 4_ij|jaJ| jx jjSVl -ixuiall Va«"< ■., 4 a ijjl 

.4jjal_ijll till j Jail 4jjj]lj ^.jJ-al jlll 3 JjJjI 4 i jiVt' l l^jjja jjSluj < 4 ■ ,-.114. I I 


jl 4 ^-all 4.. ,Sjlajll j ( ->t > I I tillable. (JJjlxjj 3jlil’'a ^ 7 ^^ 4-oJj 

^jJLaa.1 4. ; i *j ft(_j-^ 1T1 Lojj La jlj42k ,Jjl ^a«ajl 04*ai 4_ixS 


4_Jlij ill Jl jl V ^wal] 4_ixaJLaJI 3jSll ^443J jSl j t4 71 ILt-all 4jUa j tllLa jix^all 
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(.Laic. (JjLsjjj ((JjJaaVl _jA JUL jLia-a V ^JJ ‘ Jrr^ Ml 
i f K> H i-ii j \ i flj3>i Lojs AjixuJoll 4JLfc .iL/v3 l o3ia (jLiju (JjjJa Ly °j 

1 ^j-9 fc a jaL. ^^Jc. 4llat« ojy^a ^ AjjIj j jg 3nll Jj*J SJSoiuJI <j£3j 

liifci J (jXjJaj <^a3l 4AU jjJJ i—lbjLLaJl J £-aI1 (J' -^W 

A gil IkLiia (jjSJI ^jJI t_>J^ UJ^ 1 C/jM' (H 1 O^i ^ 

-. g «*. jl V jl 1 -j»j jiill Ii* J=>j (j£i LijU <il33i3 ^jxaII (3jli3l 

Lai «.ll..bt LaEu lit ^l-- jjj j ^la. (_j-oJL=>-H I ( _jJLna.'j/1 a K » La Asia. 

.AJ&aa aJja.j 4jl=J J js.j ^»Jt ^jJj t ( Ji >»»,l l ajSJ 


tjjLuJt (jAj Lagia AjaAI tjli tA^olla. ej3 j»i MW] ajS * Wj 

jjl ' 41_o .3-ilfcfci'i (jA AaJia-o (_ijl_j2fc. [j jtajg.A IjIIcj 

4jj]L*J1 A i.iiiU i Jia-Xall j tAsiia^a JjujiJ frl-^/3 Jb Vv A. 1 ^tliu jjl (j£-aj Lag j3^ 
oj _ si\ qa ^lAI ;J_j£j Loj_j Ai,< n" Al l a jill ,jl Aj£j1uJI (jial _JtSfl (ja ^a)A» 1 1 


. - ■.. ■». I I £_ui»j ffcC-Jj AjSj^JI fcJjljJslb aS j aJu J I l$j£>bJ I j&j ‘MW-V' 

|_gjl /I*J 2 & ^fcAl aJU^I ajill l$i ^jjSj t'llift'iH i_pa*J AaLiu <ilb £^JJ 

jja j3jj i^/lSJI ^jt bjail (j»a ^■\} lt *° Aji. wl b AA»ul a . 

(jiuu (jl <illj JIjlo t^L»J=JI Jjxojll Ajju 5 La Ait jjLail ajSH 

livLiu-t uJ Lu c5j*“ ^ ^ JJ-i I gJ ^ a j JJ^ll J 

(Ujfcfc..i £,Ja'i/aiJ ^jA j] ‘(AajXj jli-iij) Ai^ MW] UgJ jjjSs 

ojl_jj l <A" <j (jl Li <*i jl (jS-aJ s^jjJall (Jjlil3l jl ^1 _j-fc-dil Aj*ai3U _^oS/I <i!3jS 

Li^a—jl aA_iaJ1 AjioVI (ja -ia_ij tAi-aJlaJI a jil\ ^jJI j^Lillj AjlLa^VI a_jill 
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fjixAi AjjuusJI AjjLu jl 4jA.I jjjl j* <Jlc. <3k.J^J JJXUJ ^lll ^IjjVi 

(jjc. jL^ajj jjSill oAc. <i±p> ‘sexually dimorphic j>mV>ll aIa i_£b=J 

^•^^1 LolS ^tjjVi j tol_12k (—ji jial jl (iDb-aV jjlau £-a ^ bill 

CjUijl jfbyj ullbylj JjSjJI jjj 4^-lJI f^wxll tijli Jlj £•!jj-aJI 

a j— ill 4_aiS (Jli_jl£ I j| ^gJUtta^yi 11 ajbj Jjjjla je jj£I 4j 1L&=J ajS 

—a ti-iui —J jlabdll lift (jliaj £iui jj jl Ij* ^ ^ t4jA&j (Jal <j-aJbJI 

A-i-nll -> 11 j 4jH -n^y I 4 -s H » all joj jjlill -fl a t jl ^jl ba ~ jfc»n ^aJI - 

. dlLajL^all 

4—jiac- 4 —jS jjj—Jj a jiib ^u n laJ I <■_ il-sTi^l jb 4jjlSll aj£i]l jl 

Jpj*J Jjjla ^}jb l$J ajSa ^ lajl “ La j*^aC ( al^Vi..il ^JC- jl J.>4.* , i.-I 
£—uibll jj—all ^gi ^jjIojII jSill <—il-vid-ii U jbtl ‘(_$jjlajll jjS&ill ^ 
(_£Aa ^gic. L« ■ ’I ejlc. jIjaAuiI jl I *1 ■ - * A a sa-s. j .T.r- 

Lfijl Ijl jj < Aa~k jjJoaJI jxj ^gic. jjL»‘*ill jiaj jl j5LaJ a j2i£ (JbaJ 

I—jliJ jl La>-t JXj-al 4jl$jll j_gi ^rln-iV.i ^l.lVltal jjO <UaUJI eLjaC-VI jl 
J a l » a j & (Jc-1 him jl jVI .laJ > j K i im La Ijjb jl jSjlb jj-W j i4jjjl 
( * > •> *» (_>o— ii jl (J Jj—bill p~v i ?-i —Hll j ^1 nVI jjj (jb jiLoll U m j*y I 

415 ^gjxj ^>^1 1 J T .1, <3 J <JI a’» .' i >.jV' j-a Ajj-all ^gjsu ( t.>r>.ll jjS jl t f .l. ><-^1 

i ^ I JIS Jil ^— S ;J Lai! 4 *> » n l j 4Jlal jfcill ^gjl jilauj 4(JLaxiu:'l/l 

jAj t<Ljlaj 4 a-\ > >i jj’s' iI<l!I jl jj*> I AjibJI ^|j3j/l jl < ajxj idibl ji-s-l l 

4. ja LaV' i—iljJaVI I a'ni 4{j-aLa« (JSji kljlj (JlllSj^ eljV l^jLalul jaSju La 
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all . J Ujluc-Ll j jW il l ijlc. l$-alBaJjuil (.JJJI ^y&JU La jAj to J J».ua 

dal uijLaaII 0jl jj (jJJ JjLtull o^iiliail 4llaSn L>® ‘f^^il 

,jl ajll (_£B a u _ lc.j ft J^ll oL=k ftLiii 4 L>» ».ll <_gi U _plj 4_iiJatjjll 

j—fri .a ‘JU§I ^^—suniall »- '1 *>ViVI 4J__>laj (jl J-aVI 4 V'Li J jjJaJI 

4j! jj ojSs ^ic 4 _i1lo 4j£_^La*jf dlLl^laj (j-a l BA jiBC. j Ua ^l 

(_] 1 aVi' Sf I ^yn o__^il_ba jjxj 4_ui_jLa-all (jl bLSjC.1 bLui t * 1J~*> i4 1 1 n oi l i \ h-i? l. H 

-I ■■■V' jjB _1 BjBnJI jau»aj)l <ui jL a-all (Ja_a (Ja-j t^gjlj^ll 

-- (j—3 <jjLull 4ic- ojUjC-Ij tilljj ‘ _jj Li”' 11 Bjiuia ftljjl ^iBaJLmVI ^BC.j 
^ In j t j. >.-.1 1 4 iMaVjl l t * il *m! fill t _ ll ■s'V'lj (JjSlI (*-<o t jdasJ! 

4_jABj 4 « ■* 0 BC.I 3 JLaaSuaVI J ^a-aJI Jalij_)l J-aLt-a ^4*-al till.3 ^ya ^t ._^ll 

.^^juaJI j «tl>^icVl 4-iiij (JSjj) cff a>jl_j3jj<all jjJboll (J jK~il l$J j»iuuij 

oB^J IbjjjjIb IjAuiSU Ba-j dCil tB-i» II j iim^H tJSjA 4-aj 3a La ft jda C5 3 -? 

,jl (jS-aj K.al t5 jSVI J _>J^VI ^1 JaaJI" :4 b11b1I o jU*JI j_gi 4jLiJ (jS-aJ oBclaJI 

tillj 1 4 he. I o_j3 Bal jJ I 3 *i^aJ di^Ljaxll IbSj t_)j£l lla jjT ■ 'n (J ari . <1 

4jl^a_*JI ji 4__ji%Jl 4_ajlVl-all (j-a 4juxJ ft^? 4 (jy 3 4j!i 

(jjB_II Blj_iVl O,_ 3 tJUa-S/l (Jla ( _ s JlC. ^Jaila JSaiu 4jb1x. j±~ Jjj )» i ^iI 

Jj j aJjj <_S^ui j Bjiil j dj^LuaC 4Ja'l I ^^11 B^B-all Bia 

ftVjn-A Baxj ui bI ‘fAJ4C. Jdaii Jid ^ jjISbI! ^jj Ojfj ^1 

I « 

■ ja&J La-a 54 jjB1I ^ya 4jjLa 4axaj __)jSkl ^jll Bl B u b uV I IbA i_}sj ^^gJI f_ya\^t-ui^\ 
4jUj t Jj&1um11 (Jlja>l (_$b1 (J.>i»1I j ^L»» 11 aJu& 3 Bl^L Bjljiall _j l i *"’ i V' ^j-lj 
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L-iJ jin pL^cVl i> .Uc J UJjfil 4jjlj* GLIjJ 

1-OJ OjL Uol a J JajiOa] 4jLkU l^-> jjLjl] l^jl 

f"—J O* O^J jl^JI *\*±cS J J-li]l tillj 

J_^UJI Ija jl£ Ijl L jj idrjl £ y^y, AiJ,jll ^4 ^VJI 

J—4* CjU«5 J\ jc ^Slu« jjLull J J^iill 4 jj=>. 4j 

ts—Ic- (i- ^3 ' \— JaLiA 4JjSxa] 1 4^aJI ai* jl jiiljial Jj3 tilJjj t jxuiaJ I 


.^Lu3C-Vl 




J—*L*-a 1 ;j 1 1 --2—*JI j ^Ua*Jlj i—;^ l iot JI 4jla. ^_2 4_jl j ft >H j j. k ^. 
ulj-ji-il] A. —ajj (■ > _■>-J j Jjij-J t_i U-i^l l jjjj Ui^ £_Oalj JaLuj| 

JJ L?<j* 6^5' ‘Sr^aljjll (jJjLojJI J <_ij*j j toLaJI plil 4j-> jl j,...il l 

o)— 2 < j <a» >i) <Jll^ O a * JI (J«j JaLiill Lajjj t 4jl. ^-.-.1 1 2h<l l SjLij 

Sjl—jjlb -Uij_i 1-a £*& JJ ^Ul Jt \jki ^ jJLill 

J A ^ xu ^' J JUJl JA LaL» fu^jl JJiJI J { >a ijH J 

< 

U> J-^J ‘6->J' -iaiOall tjjji ^ 4jjl£ jU SOlJI ji £ jUl 

J-a*J j_cLu]l SJAM Jili. (Jill jjxjIIj oLsJI aliji O-ll jjjjll (jjj jU) y~.ll 

Ojl-uiljjll ^ baja Ljilkj JLwUVlJ 04c.li t4a.jkll 

4_JjjJI ^Uai J jjj CjU jA\ J\ 4j^ 

Os ^ ~J *4xj£*ll JJ ^ AM^r . _jL-^a 3Lk->! J\ 4 y')} 4 'J J 1 1 

O^ J Jj A^xOall 4jiOa*jl »—il jia!iU ^ j Jc. J 

t5— 2 ^ ^0 J*C. 4J|V J4JC.I jj ClilOaC. '^waS U r.^4 /:, 


277 



c_k.j_sc <Jc- *J l5> ^ ‘ 

5 ?J '. ,-,. JL ^ j_jiaj aJ ^ Aiu Lilali Ujla j' 

aSjILj tJUJI 11 a ^ oA? J c5>W J 

- ';.,■ i liLJjj ‘l£JJ-^aj]' ts-L^aUll CjUI jalulVI O^A (>> frlj) 

.AjaJI ^ l^aJj Jj\\ JaUjjVl 


* * • V * 

d)Lojl*-a jA*.*ad ^jSj J <j£-»J ^iaUjJI (jl (_ji S-^J 3 J 

/ ( 

tlll—jjiiil J4-=>. <ji ( j,» tjjSj (jl 

1*. u ,i I j, ,i 4j| Jjj tAjjjL-o Ajitlaj tljUILla £-a <■ \/uU l^iAJy ^ylc- 

Jl (j—&Aij ‘(JAilt fC-liill (jA jii} 0AUO J <iLi [>» liAj tAjjjxll (JM J 

^4 Ajj^laJ il)Lcjdjl^J»al Ajjl^ja L^jljAi-iiS (JjA^ tliLojjjlSAo (jj^J 


^>6 J&l JAJJ ^llj JH« iUJJC (jj^ lk* 3 ^ 

UH ^ C ' £A>“ o' ojj»ja --^ j' *— 

1_Cjjj 1 "■■''■ <au 1I (_^j3 ^su tjl — (Jj^° 


iuLix_*JI a. fall! i_iuij ^ jjl^l J AjiA^ll jLa II u! ‘ W uil 

-•^ ,^V l £-|Jl Jiaii 1] llfc £-a ol jlj^ll As±Zi V ^3 

^1 j iVl J ■ $ l - n> -o ^ f - »■ o VI ,jA A. jU>>& aJjS tjjliall ^3 IgJ 

AJUa_*il Aanll ,> f UJl ^ ^1^ V ^ 11 jjS l^J Ajjl^JI 

(jS _a ^jui _aJI (jjj J] J»>» «-ll A_u^j i- i.^) j tAijxjJall ^ _^J 

(jUaj jljuxl ( _ s ic. ji.1 J1J ^ jj ijA aLujlU #jA« Aj_>f^ Aj£lc. (jfr CjUjAiM 


^->r>J I £ jjJ 
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j) 31 nil A > .ola-) aL^oII jjj j ^ u >i jj]| 13 a _jja*jj 

(J l ^ »"'“' VI (jJjia 0° j' V - J*>»«.ll AM -jaSe. ^^Jc. £cxll 

A —llaJl jjAJL-Jj j*x—llj ^— » uh ll j —<uil jc. ^tu.ix jx*Jl jIjuJ 

<—l J*> ijjAjljjMt l_ t '^-’.l l jC. <*»j ^-- H JjJLw) jx <XJ JjjulJ 

I 

li*iifljl ,iaj LiS 13lj t^jxll ^aa. (jxtfjj ( ->~> ■ ^=lU £sxll ^jUJI ■j Aaam' VI -Lfi jj 

i — j| j_ j> il l ?_£ 1 1 i i j jja. Aj_j 1~i ‘I I Aja.Lill jx Ixlxj A_jL_a lr^ t_ «<» 

^»1—la*jl —aa ^_3 dl_^jjuJI jx Ajjiull a _jii]l j 1 ^ '°l 4jjlaJI 

£ j3V'j ^ - >' 1 ftljjjS jx liA Jjixj liiV) {dXdjtJl jl jliixV' jl 

clil jj* 3H—J jdll A^al£ 3 Jj13x Ajjlij tiljlixl jc. UoLqj jjj^au lijli i(^iljj 
i^xll |iii dljoiSil f.j-Ja ^ Igjjiuxjj CjIx jlxxll AaJbtx i_iiUaj 

£ j— 1 c/' - 5 - 1 ^ J u^VW ^ '31 (jjjii ji JjVl ojiaiJl ji 131 

.aS^L*J1 o3a j_j£j (jl jSxj 


u'AiVlj ttxxVl 

^■1—i-xj/' (jc- 1 nj . W (J^OuU (jl daall 13 a AjI^J £x ( 5 jtsll lil ^xjuuI 

1—a AiLslL) 1 . IdS j ^£1 Liaaj jx Ljauji .laj t^^KlI l$J_txJj ^ jlaiVlj 
(jjl—SxJl (jxiill J»laj (Jj^jJall ^tJjllll ^g . MU j <(_5_^uijlt ^-<jl <JaJj (^311 

111 »J ^)l£ Lo*q S AjlLfta^y I j 4 £c-dl <iJaj ^l^]l ( ji^oU i 

^ ( < / I « 

Aj >nLmj/1 L.1 1 .o.S.11 (_jxC-1 j ^AI ^jl 13A (jx _jpSl J (JjS 0 ’ll ^3 J ^lax (ji^wul 
Jjlajj (jfxjlill jjjj (jUaill ^jxIj ISlijI jjVl iilllA jl j-Ijjj ' -■ iia. jjJ dlla 
g r xl l A. S'h j (j__C Ajl jj jl i. * j i^txll j_j 13x11 ^aajl jc. dla-Lxia.1 


279 



j l ■*. 1 I i..i W J UjL. jLlx £-« A^J (j"»^ J^ ^ ~~>1 ' 


1_« If. ja. jjl jA Jjjfcll 11 a AjIc <, 5 ^! LS^ <J-A=JI (jjj 

- ■ ■■■*. I I i"il ilWi^. jlijj j Aiajj] U Uajlj (jj^J (jl -iJ S i Aiilaj ^y> 

4 _jSj*^ . J 'l J (_jV ^lio JJC- S-^l 1^1 Ajlj HjLojkJl AaJL-o i> 


^jji—a. f ja. Jj \^j2l> (j^y aJU^^I AiJij (J ^ uP*-* ‘iS 


£_-g]l A —ihla J J-JHU (3i>J' <>■ jJ Ujlii&U <>J~ f>j 

. . «U. j \^J 4Jc J^SVI £1 ±-Sm ^ 


Jl I g ; U ■ J j Ijjj^slVi fSsu (jj U-j]i t ( vw » V ' fluiJiU ClLjkJI M »* 

Jl 1_j]J t Jxxa-a. A-aUjua <> ft jll Jc- Aj 3_>*^1' ASUall J -U-alU. ejbj 

t_s j >« jj^su Jal Jc ^la-aVl jl j=J lP 3 'JA*' £■* £*->" 

Aaj^II lillj (jji j>j (j-oj t^Lua&.SH JjS cliUUala £-* VjW^* 


4 li-llll — 4 -. - ^ II j 4 j < n>>g I I j Ajjja_) g-ll 1 —ilUiJI J ^4»^a*-ll ill j>* 

j <lj ‘ 4 qV.aJ I ? U^.V1 HjII £' jjVI (jjj JjU (jl “ aA^'j A4«*^V' 

^. ■»-' 1 tliLa jLlaII AsJIslaj 4,i^i\ All AlUall J (j4fL) (jl U J^i *— 

c_ijlia^ll C 5 ^ l 3 «^aJx^aiJj 


^1_JI £—Jl * jaJ' J' ^Jaljj ^PiJ“'.' 

t 

£« jj,Uo J£2u llu.HL. jjSj - Jc. JaliaJl U (jj^J jl 

(jg. v-ij-— r >g, >11 Jl jujl ^ C“^ ^ 

^l_j_jV'j JjaS?l Jl 11 a ‘^-Jl ajjaJIj Aj2j*-JI <-sjUl^1I Jjj a^uJI 

aj^xj r.^ji ^LuLm ^uoJi ^>-~v (J] ^Hiiij ^-Ji j>4 tjl^i 4 A“ ! ’- 1 Jill 

_ic.i AjuJU. Aja_>*-<> AiUa — A^iLlJI jjL k_jjUi_jil I g A . K J j>* ^ ^ 
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t 9JJ —^ ojj t>® I jxjual U Ja. JiaJ £-JI J jj 3 ! i_Sj*j j jiu« 

^ _J —ii_j t jjjJall j t"ll M >*11 JJ (JJ]L djJLa_JI j c ail j j]| j i^l l *..N \ ^J 

l.AjjUai ^ja Lii&j U«^aj (Jsl La_jLi jjLiil dJi djLiJsJI o3k j j ■ «aj ^Jl 

* 

oljl (jl£ I I f -i-N JJ ^o]| 3 "° 4 <iuij jla (iU3S ajLaJI j»dl djljj 

jJl ftlSil! jjjjiajjj ^-s i >ill _j jj^aLiJI alfaj (jjaliajl' Jwll 

t p-k . >iV1 clil j 4 'JI j 3I 11 \ <jjllajLi ^ U.r. 1 o^hQa ^3 jAx i 

(jj <3tSJ_)xJI ^Jl 4 amU JLi.1 4 lajjuull Ajtuull gtgj 3^ t jkil vU 3^J 

0—iC- dh £ j t ^ JiJI ViC. <Ai il.) 11 t__Ca bU 3 (JjlxjJ ~ ..'-a 1 1 ( jl 4 ..<u <H ' 

jjl jjl—J f£- jll jl^xlLiil Jc- iikl V 3^ j-^yj < JJ , .-» (33^1 iIjLuJli 

J _ 3 _ySJ ojjJ ojia IgJ ‘_>^j 3I (j-a 4SLliL 4^.3^ Jc-I ^J&j lS 
4daj ju V 4-ita’ll jla 13b Jc SJic. ‘3 JkVI 4 a-s 1 r-ill LLJI ojjsll 

<■' Ajj 1 Ml ^ 1 _^ al j! 1_93_*i jj_j iA\ u a-inJI IJdJI 4*13 ^3 

£_a Jjjj AiliiSlI 11 Ix/likJ dya* jj>s 4313 jSI ajjau-asll 

jlaju p ■ -‘ 7 - " JJ 4_i u .01 'I L3UI 33c. 4_u«j j! 4 a-nlll j 1 ^-i ^1 1 jj^aflLij 

4jl 13 (J*-« <(j jJiy^-aJI 4ih l ’i J] jlj~> 3 ° SjjiLn^ll d jIjjJjII JJ 

^_~J! 4^_J ^Jl jUdVI Vj AS^4 Jc- jJJI jj JL^VI V 

4 l£ill 3 & 4jA Jt >_S jlxdl ^0 jUaJJ JSVI 

5 _Jj_ J1 iit AiyiiJiyjai! 4j*jij (Jc- 1^3 Jj ^J 3^ Jill d itj 

A _LLaa b \..._j LjJ ! 3 djljjdJI 3 d ^ ^'At'I 4 ' »\1 v 11 3 I aJLsJI jJ 

jlJalj jjLsaiLjjj 4 •■ ■ "A1 3I 4 c ■«-b 13 > idSjj i j '"'I ^JJ 4 '■ .i'• H i Wjr^cM 
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4 till jl jjaJ I (Jill <j a u —aJa*JI AjJUJI ^ >rv ajbj £-» 

.-il j|A_uA jll diljJs]! jjC. AjAaJI jl£aS/lj AaUJI ajaaJI c} J 

(jjll Jjla. £-a JJj ajLj £-0 (Jij d)l jiJi a JA Jja (jl Jj J^ 3 V 

A_LjiaJ lla ^aij a£1*JI bJA jL frlakil (jA Sic. <_sJJC.I jdc. £«itJI 

<£_all . ojljj £a jljjj *l£j]l (ji zySaJJJ iAjAJJI Ajjjll 4^ia UU V 

j__aull (JjI j_ h ijS —a.j (j— C. AijjaLA jj& A_J jS Aaj (ji ajl^yU 

aj_ A cL)j_JLa,j _ Jl £ia]I (jA JI o a (>^-al £J-a A_JajAAAll 

jL.,„ i J i*' j-v 4jjlLi jSc. (jl Jill Jj ^ A1V vljJjl jl j Jl u& ll 4 jluI>JI 
£a! 1 jjl jf j .i - j£ij tpl£jJl Jj J_y^>_yU JSj V 

Ja—Uij (jiyVl AjLoC. (jjjj AJuj AjL-alik AiOlc- dya. jjl aJ (jj£j Iajj 

(j_k <_$ j_llj jjiyVl £A 4, ital'nj Iajj £ca!I (jl diJjl jj £ jjsl j c^juizJI 

(^A_JI i jUJiaJI Joaji ja AsUnvA.ll ajl jaJlj a jJAja JaJJ ja Aji Lg-iSj (jj pa .IJI 
4_LS (jl L_ja_)l ^jpfilj i^Jxj Loj 3 lillj ja jj£ 1 (Jj tl -vjn » <n jj A_jl jjfj 
jaJ 1j jJ Jl J=udj (jUauJJ a LoJ Jj V £Ja 11 (Jj»JI J ^ »u a .3l jJJ=vUI 

. JSvll A^aa-aj 

^Ic. bl«i Ijj ^aII jvxa jldu dj.wll jj-o*- 1I (jj ttJjill jSajj 

Jl IaJ3 Jjlajll Ij^J ji jUJI fJlc ( 3 -AiaA Ia^JC ) 

dlAaAAi j cllljiU fJI (jlj_j j £-1— a-al (jl JuUjlj 4^^aJ=ua1I AjjI^j 

^ — O (jJSuwill jlaj lj V j'X « > jxrtju a_jJI AiJa _jJ Hil-^-ia AjjuoJlj I « ' •>•% ! 

(j_j1j _ 2 (Jjaj Jj (JxaijJI (JjJ 3 U 0 A_ajJI a JA JaIujI j 

y_lft 4aV*>A. ^11 ^-IJVI (jA JJaJ AajJ^aII vIjIjjIsaII (jA . I m a J'j ^caII (j_)j 
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J* ilja^ia Jaj jl tUtiLa iLlj JjIui fllj t jjall fLa-^.1 l>« aLjLu <_ja* 
\ _jjA J 2 >. IgjjjlLa j£^j tlllyJjll ^jm.>.)l ^a.a.j j’t-all ( -*JUk jJJ 43>UI jl 

3 Um ja ^uaJ l j —^all jl jjl jb ojiill cL»jlj t f v> aJ j ^Jaxull (ju a£5UJIj 

4 _£iUI ajft jj 4 jc Jlj-JI ^jil 4 ;>g i« c>-U (_>"# U^ *T? 

3 iLr. ^jjLuiI ^gJc- jiuiStill j£]j <£Ca 1I Aijiajl 4jluu!L oJj Vial l 

1 a jlc J_ui jJa.jll (> l£ VA? ^ £JJJ a jjP ^ 


. cISaILj aJojj tilljla. 3Jj.li iJj^ULaJj djljjjaiaj 4 lrw a Cjia. 

c 

j £_all ^ ^Lo3aVI (3* Aiualc Joiui > < 1 ,. y^ l jbl J 

^till jjiill (jic. JaaJilallj iI3a llajJ Jaz> ja aJ J*VI 

j a . - .I j ■. I (_pUajVl 3Jaij «JLsil£ 4 _i*jLjV1 AjjL-olAioi'^I 3jj^ll ojfc (jl 

j r. i c.tO' Aj^jtxJI AjLLxoII (.lllJjjJI tllli-alj -dljJI 3 l jjl .i .<s> . r> , ' yi v. ull ai^l 
(CjLjWII Ailoik-a £ j>i (jc. AoaSjll ^aLuJI (^i csJjalt CaLiSj tl^naAl 
jXl j; ijjjlil 3 'Q '\. Vi 1 1 iJLil» arc’ll! Jauj Ka’ii l iJllla^lia.VI (jjJ-3 > i ^*^ 

■ “il ji... o"il l (j—a 3a-^l... It 4nil i II (jl .2JJ tlA jAm i fr pjl “S ^J^ ! j® 


^ ^ 3Jb (jjllall *l£jll jl : JjS’l :<j^Ac. j^ljJal ^ W*^?- 
. «M k jU (j^-ac^all * j=JI tdlj £jia I ;l;l?w 3 fJJ ji a*J j« u 

-ScL-a_j]l ^ ajJ>lia la JiAu <^iuaS*jl 4^ull ai& Jl :Uilj ^LaVl 

3_ j£Ul 3 •'-'!> aJC-lill (IjcLoj t^-li_aVlJ 


j! jja. jl ^t-a Jjj 3J ! ^J jjjjil 31^j CjJia. jl I jUal 

i_pal j3il L-ajI jis j i jS _^all (jC- JjxJ _jA la (J) CjjLjjI {Li (j*J ‘l® 

c ' £j ^jlj r.%, j j c<3 u« ol^jj/l lj* lijj loJU^a. "3jsu- 1 jLall jl 
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I^> UJ&i— _ui jSjAJI (jc- Iauu ^ 1$ja jjSj Lo -jl j ((^jjluj j JLui j!a 

IjlA ( _ Ini'N ( ^"~U_9 (Aa*.n j i, >!>■•*> Jamc j)1aJ1 j.LS jJI jA Jsl jl jjSI j 

j»-Mi—aJI AaAlaj La £^>la Ju (jailoH ^aJI A&llaj (_pajli jl ^Laj jA (_$l^)]l 

.^laJI c“)1j1a& jA 


£—jlj 1 . ' 1 * 1 ^ ^ ; ig all l^& frljj j_^alSJI ^lalall jjjuifi ^jJajl 
/c) * 

»' (jjj-u—Jjia. (_£jl—& >—Lillj (jx ftl£i!l jjJau (jc. jjl j!a ( *-a kj )Aj t-M.^.11 


Alftll Ajuluij j»,jjg a a ^jic- LuUuilj ^aII jjjajl 4 -'' <o*i (^ic- ( _ iL£JI lift ^ i» < j 

^ " > W ^y3j— j 1 JaSs AakJjj (oLLla jlt/ifl jjlaiijl (jl (jJaljjal £A ("AAjjLoll 
(jl a j— aU (j —&aj ^ <.^ >11 (_5 ji-Vl jJajJI (jUo ^ ^ j>l!l gjii'll (JA JloVl 
A—JSala^j] Akil A a la. (j A» . j (jl Jj V AalS jiSj/lj jo^JuaVl jjJa*JI (jl £3 jjj 

^_i a Uul (_j3 I—S_yjLji jjJaC. (_JS (jl 12 a ^ la A C(j«^».llj (^ju&aJlj 

(_S—Jl (-JjSI AC.l j i .ol l #J$J jaVI J-iJJj AjSjJ AjfujjJI AIiaAI £a jljj 


(5— 3 A 7>\i —oil (1 •>■> (jl t(^*jjJaJI (-jIajjVI AJjiaj] Aj (^jxa V jIjSj 

A—A—aJSJIj LljJ (jjj (jjl jill UaISjuI (jjSj (jl (jJI j»UI L.. -jLoll 
(jlj > J"> I ' a (i i amjOA jl I2& '*Jj t CjLoj)la a11 Ajjj-o*JI A^JIkaJJ 


^-oil A aO oJI 4—tj£l] l^iijo JlLoJ la aII ^-miji II jjj (gJI j»iljolt i 

(X—aII j—« (^J-ijJI (jljJaJI (ji alajVI (jl lj* jc. ^ jLj (La (j^> IAII 

Ia j3jJ (^jJI ^illaJlj AiiSIl JIaVI (jjljjl! (JaS*J (jl Jj V (->»*:•> II (->•> *> jjliA 

.AjjLuUa (5_>i.VI (JaIjxJI (O ^ . Jaa (jl — JiVI (_jJc. — (_jolj3al ^-a (^aJI 
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£_ulj i—il vlil jUaj yh j {AaI yiukaj ^uij i \ — e JS*S 

j—3 y—3 y_JaaJl 4 j_w ftuijlt gAdJ£5 lO bjJjll jjUaill 

y _!j 4 jj*2uI) 3 AjaU ^aajJj uLuld^VI 

£— ft >•> i>* tJ£ljii <> ^W 3 

BJjftflj Sjjifl £ji ftl® JaJj <ft*-ft31 ftftA. yjj O-UIL jSjIaJ) 
..LaJ JtJxal yjc jjjjall Ukil j^uuii 5ilaJl JSaS (jj2tf.lJlj Lkil 
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I * 

A aJkaJ Ajoal] i j! ■ II-> II (jx r -1 > ^|~> ■ fll ' ft jjl (jt UJ^J^ ■“* J 

ajl —a % J] IajjAsj Jt^ij JjsL»£ 111 4 Vi l h jj ( to' I Jc. JaliaJl tliLlkia 
■>" in^aJI Cj^LLojJI ,>« AjJlil' u' ^ 

a]j£]| - ’'‘a* eljj (jl ^xjJal jj 4^ ^ i iit>M AjuisJI t- i n Vl Ljaj_)C (_)■ ’&» 1 

J_& jjO j t j V»»■ .< m Aj 3 (_pal_jps! _jA Ajju_^j 1I AS^xil oift (Jc- AalAjoJI 


j _jc. .... £t_<J| - ' ^-v l Ajtl Jjjij jLjoJI (JlLo Jjilia J& 

2 V,<U ^ -...^U Jl^yt J lS-^1 u] 

j| 1 1" il /> jkJI Ajts-e Axjui ft^ua ^ 3 im O-ia-J A-aJjSJ (j£-aJ V AalA^JI 

# e 

jl ^ VS Jlla <2\'cs.^ jjjL*-a1 15aj l^uLa Jai ^jiJ £ali*j (_sj11Sj Axj 
^_3 (J_!LoJJ ^*11 r ~>>=>. Jl (JjSIIj l^jjj 1$} Jll AJajjLjVI < ajlK'l l t5-ia»j 

2 1 *A 1 * 1 Stai l ^y£i)l\ j ■ v»»II jA ^a]I (jl i—4 A j > inj j\ A-il jlVii a 

(j _ a j _ ».i ^a__£ J jj — a JSI 4 i H $l u dJ jj ‘ia.lj ^U. J jAj Aj^ajVl 

jjiyVl AjaC (jl vlua.j 4^<Jll#i SJic. (jt AjJj IaJ (jja^S/lj jjSjlaJI 

1 y\ l % (j^j) 1 "AjjJol l ^3 ~ j ,Jl aJj£ S^j 3 % Jl 4 j »AjS AouiLjiV^ 

s jLh^I J^ljpal ^gJc. LuUwltj LttAjJC-J Juiuij I^J^jl jj* (J^ 


t j AJ Ja aAISJ) ah& ^jja j Jj ^ eJjiLJl 

Jia Sjjj^aJ IJii u£lj 4A^DUI aMII 4hU* J A^jA^ll Jaljxl! 
. mi \ l Ajli 4 Ai_ jxa11j IgJ a£^c V C. ij ll S all oAA 

~ ^ ^_ij ^joJI ~k (_ulj3 Jaujia U1 *. * (jlj ^JAA ^ L>J 

(_uuj! — Laj isometric AjjIo j .i . j VI a**« — It -i==>- <f*ij t-cj c^' 0° t ' 
f j . u 1.«ini 4 _a!£LcJI aJj^II (jl lAjjSiil (tliLu.-Uillj jIxjVI aLLo1« 
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(jl_2 vil]31 iA-malliJI AjjjjuiLsJI JjUj jl jS-aJ V (_5^ftlla]| JSjii! 4j\< 

* 

2l_JV^5 a_> U^ 1^1 j«a (jxJ Aifc-^a ^jujjUx jil£ia]l ^txJI 

jiiij Ljl ^ liLjcIl o_jjj£ i_i bm l asjs^II 4_«j j tAjalSio Aj3^jc* <xu ^^Jc- 
.4jju«ea*JI C Vll fcjlb (jixJJ LaJS jLidl Cjl3 A. 1 mb til ^7 MV'H ^ft| j^, LmaJLj 


olxjVl -lAatlLa Ujl ma uj <"1 IajLu j££I Aj-albJI £t/JI AiJaj jl 

A__ljbm ^ A aLoVI Solatia (jI { jLixaII AjItv _^jC. Ajmabj Abbm (_jl jl 

A a3__ft j tAjij 1 _ il m-^ll j Aabiill (ja b ja. jj£j (jl Aj V 


Ac. j3Xoll _JJC. SAjIAII j| j] iLa (__}*aj3 ^ic- Aj£^a]l oJulill ^3 AamJal j IftAaj 
j— a j ‘(jJ-^l t> Jjjj bauj t^jall (_jJU=J J] *—aU_i=>j U (jiajS (^Jc. 

(^3 AsjbJI ja £-_jill 13ft A^._jJj tlAflft j toJuUll JsUjsSI ^-lijjl (jJI 

i J l j -s.* lafia ...a - ' (j! igalc ^1 Srt» II jV ‘ Ajutalbbl a jill dll.a JJfU 

_ill a jail AxoS ja jj jiSI AjimaC- aJjS tiDLLal jl£ I3l_j Jflbft 

jl I j ft ^jaia jL (^jll AJjSJI AaaS LAsjI Aj jj IgjlA ilftAjijJ j£-oJ 

^ 3 oAI_ 1 j j^jSSaj ^ tAjLiaatll aJjSII jjar-l ■ >n jja, (JlSuVI ^bl**. 

3 aJ _jft I Aft j tAjlLaa.yl ojill i * n> ja ^jjbj <_i£ljJ (_jlll A j wa JlaJI ajill 

_ ic jjAainJ (jo A l jjJjJab__)]l jja ^aiaaJI AaJlill (jl ^ (. . l l.UaVl 

f- 1 Vi l AiLja—C- A K 1—aa V 4 , AII o_jall jLuiu A-a^a (JjLuij 


4 .... j ^ 3 ajl j j AjuojLaJI a jail ^^3 (_yaSJ jj cijaj 31 ii—U^pijJI 

Lo 11 ■* (j| ; Jjij (_5 j1uia 1I 13ft Jjlab Ai&J Lna a (j j'nua jjbuij (J> «a»l l 

. ^(JjJaxJI _jjxul 
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_jiUai Jja.j (Jala-oll (ja (jl I - ^-*11 AiJaj e-J-*-^ (_y 2 — (JjSlI (j£-«Jj 

jjjj <JijLaill (Jaljilj 4 jLuiall AjIt^ jJt a£)L*JI (ja £• _jill li$J SjaiS 
(JLaC-Vl £ jj*»* jaj (jl 4^all oliljllaiaj (JLatl £• j_jAal <JllLajl*-all A ^lla a 
Aa-laJI LaaJ (Jj tjjjJubJI (ja Aija (^Jj ojbj <^JJ cSAjy V 

J J_j V (jjlaUJI Ait ajbj £_* Ajl t5 *JjiaJ tAjial j 2 jjjJI ujljjiaa o-itij 

(j_a Ja_uijVI igj'Lnall JjaJj ‘AjjLjjiLailj UJJjta'jM J (JJJjAall J.it Ajjj 

oljltl_ui (_g J_ a jjlt (jilolsJI (Jlatl Jiui Ajullal ejj_jija (jiiaL*J1 

(jjjjJ_Jl (jl (j—-o j»t J _II j 4aJ Wall ^l$-allj A*a,I_> all IjSj 4(Ja*JI 

I j _ & (jl__a ((jjLaL—xJI Ait JLaaJ (j* Lx-iJal _jia lf._^ (jj&aJ AjjL J 

(jjiLsUJI frV (jV J JLatVl £ j_>Aa ^aOk o-iLaj £-a o-iLjll ^l A^jj (- 

$-il j jlL ; ig mj (ja j (J-SAjj jjAj <jal AaIsj JamjAall (_$ jluusJI ^ 

o-lljj (jJI A^jlj IgjU uTlI ajhrill jai £a Ajl ^ <—nj V j tAjjliVI AilfLII ^ 
s_juiloa (jjxjLjj (jjjll (jllalxlli AjjLLoJLl (jjLaljt -11 (j jar jLlj (jjill (j- lla l x ll Ajjai 
0 jl_ill II a-J £_kjjjj (jli i i ll'i^ 4£* tiil jl allla-ii. <ja j^iiall AaASJ La 

^^iAji'yi (JaaJI ^gJI o_jljVI (j-iJ Aj-aJLaJI 4 _ imill ^^3 A<iiia o-iLj j 1 a~i-> ^ 

0 

. jslSill liLojJa 

^ 0 -iLi^ (JJA3J alAajLial! aJjL a-all lLiLALlIaII (jl ^3 i_uj Vj 

_j 1- - ^ J „>a ^-Laa^l (^3 ii.VI JLstVI Ajj-a ^-oll (jj ‘^*11 ( ■>>*> 

(_Lj^V ollLo _jLa-all AjaJLta Jl 

'i J 2k jll J ^~v' II CAjJIljla (JjLxj (jLojJal Ja S3 ailli j i o j)\ I Ajjuai < — ikllLla j 

A ■■ ■■ i jl ^ iJal jj 4 J Lull j o jL j A ^ ~vl j-u ^3 l cM L. J.U A.jlal^ ill 
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_all ( ijl_ia jl I *■ ' ■ -aj (j £-oj ^ Hit 4ju^->»ll AjjLoisJI <JL)LA*jl1I 

(J sea-: (_£.} !l Ja)}\ ilg-aa-a. (j<-aVn <jl — lillji] — j) 2 -aJ il l La.^ yv ,.a. l lj 

<."il J-'* II _C- «. jHa jl JaL 4j]l*ij oc-lifi JSI La;>-k jj£V 1 ^La-oVI 

4 ajjj Ij__Sa j j _11 ^ji-oll jl ^ .nil Jij (_j-jLjjiUj o^kLill Ajjlmrvll 

jj S t p-v i>i l 4jl l a-x J 4j>1 .ia 4 4 m ljL-»*^V l«aLa-aVl 

S__p 3 -4 ■ >»V 1 »■ aa. 1' (jl tAjaLk-all 4_uLuiaJI ot liSll (j-jraS ~i 

| j_A _ j i (jl Lilj ■ jalSjU IjLaHa 4j_Jj*^l i__fijl2a ji! cU Jc- li.Uu'l ^£1 

4-s. J\ ^1 l aM U. j]| i^lh (_jA j l£C-ol] "LiiaJI (-JuUajU' ISjLjia (_$_)\S^\ (J-oa.ll 

■*■ I "Wi t_ o jj .,1 jjkiiJI IjA <—1 ■ .i-i j tjH^ll j dl'H-a.-i-all <—iulla a 

1 ^l-^-v' ^jXl a j__jS1 aJSLh (jjSj (jl lo. >^ ^jSVI ^IhHVI 

(jjSj (ji Jl jjSla jsi £-Lka-i ‘ Ias> jU I jl iLjjkll 

^ \1 ^li^kJxu AjJ iQaaM AjjjI (jl LoS l Sjl^U I Jj y n ^ ^a 

~ A ^ -s^ V| t. s J uij i Li jL-c-q s-l j Jn^ o.^j.W iliU j -i* *u> A^aju 

JLqJjj ^ j-v Aji-mi jj j* ] J ^^3 AiUaJ ' 

0 

-1 r. A_a. jj 4j\» j La (jL 4 jJI I -> >^il j i^flj cJjI^jII J Lo^o I^A 


tj\ J jl surplus capacity **-*>—11 (j^li «. ji ja (j-alUJI cl^jJI 

tiUj L>° ^Vlj 4 jlHc-VI J I j*> 4 —s^jo-j L i j t-u ^ ljl-v'i *-sia. jl J=i" 

(jj Sj J J] ^UaHu) 1 Vi-> -k _jS'l j^Ln-Jyl J J >iLill t—umj Ij-ijjj ^ 

4 al"--v ^ 11 <-ojJLall Jii£ll ■■* ‘ jx^ a ri I ^ Li-xiV1 (jC- i—illa-o jao Jc- A- alni -a 
jlX_Hol If. a^lx-all Cjljjli-ail (j-a lAj_j-o_j AiliHa 4jSj.laj HjljJ-a ^JjujU 

-s. II HjLsjUwm 
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dui **■ • ft JJ*JI 

jjJuaL—SaJl o jji-i-ta_II a ■"S/l dll j dljjlkll jl AaI^iII ’'ji"' 

j_a jk£JLi Ai^yuaj Ikl jjl JSi jjJSj (JS1 ^glc. Igii jl cpl£j Jal jljjaJlj 

^■•LkaVl dl j CjUjISJI t _ s JI (jjiLallj l$lLakjlj <iuaJI vljlj j till jliHVI 

LoJ jc- IkjdaJ _jiiSI jjljill J-ijUJ tALallj jLiiVlj (JaaJI (Jks ja ®JJjSlI 

la al dll j t cJLajjjV IJ t" '1 jl ^jjl j J\^Jb Ao'Vt^ill <■■ iLuJol l j_jlk 

t t t f 

dil^ix all ^*1 a -°' jc IjLa j£Jj t^Lyiill ■ ■—>1 ^ Idol ja ojlc _jd^l 

l» j, a jlj lg-21 jj*j 4 _ s ^i 4jJLa. 4 a la .* jjij 4alaj liA _jaYI Vila 4As3jJI 
oAp__ii (j_jl jail (jl _jiuj tCjljjaall ^^jjV 4jlnajll 4_iiA jll dsl jlsll ja ljJ*jL-a 

oj_£jl JkUui V IkjLla Ualijji Jajjjp AaiixJI Kijy^ai £tall ^ <alajJall 

I jMA.ll Aic. Ja :<jl juJI j£Ij <«.l£lilj >■»' jjlll 4dAiil a__pflll <s jl (j>i» n 
V ' jc1j£- ^ll.'lA jl j 41.dl jjj j jll jaL*JI _jA 4jt. /><II 


f _J ^jaJl) f-K.Ml/^ll AS ^lc 4 K ^ C_ijl ja. (_£.lal jl jSilb _)) hj 

4_aJjtfwa db- pj jL) (j-alaJI t _ i'll ■% II Igj ( _ s lxjj t JJj£ -la. ^gjl lalaJ IgiAlal 

_II J_jl_)II daS ilUj£i ii>_ivlla.Yl edda ^II_jC. ^ (jajxi 

jjl_Sll f-LA _a. ajajua— J (jic. SjjjSII dl jjjll)l jC. jjjuiia jj ^fijl J o jail 

Jj_kj 4_ali''-^ ^ (_£ ji JaLajLl jjljj 4j*jja!l jlkuiV I jl labial_j IjJ S ^^aJI 

(^_a_aJI t*i j— jx (jlu-J jC I ^ .>r» < | HiiHl La 111 Ac. jila 4 jSj jj9 

tl)lji>>_jkJ Ajlaljjjl ^uuiaJI <:! ja.1 jjj 4 jm Vig II t-jU^UI ^ djljjil t.^ 1 W^i 

J_SU ^_ll _kill ^jsllj V LaaV| J\ ^U]L- j-JL^I Jllc) ^1 
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_all jjjLall (J jail jjl %ll ijC- Aalj J£*J >S Jt** V IjAj t^t.i]l 

l >ujl_J V Lo ...(JJftljJ JJ4& jjic. jj$-k ^ 

Aiiii^o jjKjft, j AjjIjxuS ££.Aja Aalc. jjj£ (_5 jiuiA (J£ ,jV iAijj LSaa 

t i^i ^'l ^jc- IjjoSt lijlaa.! ducljJI ^ l tha-i jji (jJ*JJ jj iL oLoj 

4 | *' 'f-- lj 'ti .-v i ejjl£J ‘ «Ktt -i < ^luC-i^J Jja.J (JjV*UA) jl ilgJ aJjUI 
u _1c. A IsLlLq (jiu_*j (j_all A-lijj^jjII iljliilSJI (jl I <_^LoILj J_jaj jl lilj 

lift, 1 1- ' s i -<ll jjc- jl tluc-l^jll (_^C- ~ J * ■ Qua O'® IaIaj A slla o (—ucl J-lil 

ta aV~iA ^11 tliljjsall jjjj Ajiill la_}la-iA (_£-^a O' ^G-^ (_5^ c> 


3 -n. •' -v \ j 4(_3J^ (_)a*J — ^3 ji^ AiJjaA AaAma. Aaij fj£iuai j l ua; . 

0 

t jj__j ^.IaII ^UlL ajjall ^JLJI ^laa-Vt O'® IqISA^a (_£.Sa djtjjili (Jal-S 

(il_Si ^_9 I_aJ ~ I diLu^u]! f -»m> jjSJj tclyC.1 jjJIj 4_ijl£ll 

.j l a til_Sj j)_a H <^ c ’ J ‘A-uiA^M JJJJ _jaj ^jic. aJjLqJa — 1 $ a l a -ai 

lr- . >«a”t '» ■ ^il l i N ,r - • >■« ^ i r.a ] (jU jlimJ I A a H » a *—Jl' *U*> i a 

^!j _iVl aJ (Jj _j 4_ijlaaVl 6Afii 4-l Ulial a frjJoj (JJ AaJ> jaj 

a y'A ,^ll j 


< --.-vW J a<j '.*- /> a fi e, (j_C. (jA^ll AjjjSjliJjII AJ^jiiill t < »a £j j 

^a f ^uil o^axA^oil vjlal^aa-li A i*i^> ull Jl*iVI (jjSi jl Jj«jj j) 

_ill Ajujjui —31 a i.,i<» I I Ajjiall i? iljlaxl 4 n-v'iJAJ j>Aj 4 A%iJI 4 _il >Vl 

j' jsll jlajl ^plj o' ^ ^ (jlc. ajjlc. A .jK a a£ ja. jtuaj 

l&O _Sc- A _JUJi s_ jVI vjji'iiA (jV ■» J J» 
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I". A -» IJy l.-> (jJJ (J^aj (_5 j]l AiUall ^La l a l bJ j 

tiljlui_J jl 4__ujjpLoJI diljl jjaJl -Ida li.ill jl - LSI (jc. l*% jjl AJauuV 

lj—a ^Lu_il Ijji^i liaj _^ji ol" _j>ojlSI (jl ^aI _jA La J*J_j 

L.I A AJUi jj jj IjiLjal lic-L' _^a«JI _y*&2 (_^aJ ttilljS 4Ajjj_g aSjjiJI 

t(jj3A SI ^jjitjll jl ^AJI jl.it iLila Laj <_$ jll ljjL.i i JxaSI (iS^LuJI 

Jl_xib o_j_g % a ~ liib (jia (jn ^g JI ^ylc. — 4 a\ i./aSI diljl jjsJI -laJj 

^jc, t* tl lj ] | i l ^jl jlxj jD Hill lo 

j3 jjj J3j <lg£^L. JjJaaVl (_$ j^XuiaSI £" ^L1 l.lfr?*. (illj ^ JjlJJj t^lxJall 

^jl ^j»Ja j tlL»4.ll j 4 J j 1 ->. nil j 4 L.PAJ1 (jj^Ja (j£ Jgjll 3 _jjj£ 4j-a^3 l^jjJ 

(_j_Itj ^1*J_SI _Sc- jl_aJcjJU IjiaS jsj VSa-o l$J (jJ^J JjjLJI Ia^j-oC. 

11 ji _ & ^ le. a jjlc . I ail >11 Jut-njl (jJVl tfl^jIiJI jjlc. lAjLajtl Jsj La£ ti jSUI 

dlliLa_a] Jl_=kjill ^Jt ojJsSI viDLLsI jl JjjLl jaC. (_jAt» ^Jt oL=JI (jls 

(jjSi (jl >, /,7k J dlljll ^•>,mij iAjjjJI jji ojjjS dil jj*j 1 (jljjaJI (jJa^so AjjjJa 
4jjLJI dlljjiall l$jljlsdJ £a <■ juSjllj j»jJSjjl (jJc. 3 jjli oj-a*-all diljl jjaJI 
jf j at 11 ojJ*^a _Ji j - -a-aJI 3jJJUua ^l_jjVl Lajjj IjlA t4u!m)l (—Sj^SaSI ^2 

i'll 1 .Vn 1 i jjjj t_jj^isll lA_^at .^it dll_jjijll 0 j& JlLo 4 _a.l jj 

A a*> 1 <-ill ^‘IjjVl Jj3 aj ^11 dLa Jsj dlLlaJjl JLuil jj-a A 

idlLljiSI ^jJI frLlVI jpa A jju^SLall dlLo^jia-aSI Jsj Jj_^ia (jC. l^jljl j)J i,.'*> j ^Jl 
^■Ij—j^l Lajjj IjiA t JSaiull AJjliSI dlLjjlSI (j«a JJfl JJC. ^jic. Uj^j 0 . JjSjjj 
<4 —Lju t_s— jSj dlLs-pljELuil jliiikl 4j*j llgjljl (jj,i .in.j ^Jl jjj o_jjid<aSI 
4- aLiA a JLLojl Jjx IgJ La £A tl rill-’ j)-a 0 _)JjS jl^c-l t—jlsol (Jj_)i3 (jC- iiijjj 



.‘j W ^jujj « ‘m iLso£U ^abll (IsjLui Assail tiljluill ja 

. A_lajl jiall tlAa^Ixll oAA ja 3JL&I] I J^° Lajujj X - O 

# 

( _ a yiul ^aatll j ^>v«>,ll UajjA j lAj».wo £CjJ 1 l.LUaj (_)*ib3 t jjl 

^_3 AjjuoSc- ^jLj l^J - " tllljA*J jl (Lila j»l LjaI j Ajjjml^ Oj2 AjLaa 

t_£j yj ~ y ■*>■ W _)ji u*i £■ £ta jl j «LjLa_yl * - « ]l 4 H * a uj^Lk-a ja AAC 
jo—La* ~- II ~A. ■>» jj ^La _yl t^jJa - ■ 1 a jjuiI AuuiLsj IsjjVI 

j_j£ij t jAuVl ja JSJ jLlajll frbVI PJM) AJUtShJ 0 ^Ull AxuLa 

ajA HI ja AjSJ ^-IjJ^I j-a (j-^-udl AjJUll (jl ja j»t_jll Ajl lillj ja 

<J __lc- ‘ '■ >« ‘<> > a j_j£ jilt jli iAj&l_^ll t_ij_>iall £a v. .Infill ^U '.ll jjic- 

Ajl jLLa (AS^aJI ja AjJji-o dlLjjilulX Ait L « > ^*» - ^.Vl oAjAjuJ t'llj%jll jjiml 

AjliLil ijj'jyjMA fAjJall j ( V>^>11 g- jill ja (jl ja ^C- jll ( j\c- 

t jVI j_ LLa j__aJ (j_1c. ajl_taa ‘"'I g;** «.\j\ AjI ->"i »oV I ^U'l ^La.jVl 

4 ' I^~v . .V I ^ In. Ajl jia Aj£Lj £!3kjVl Aa.jJ A9 Ajls taAjia t'll j Ua jl 

t£- j_ill ~ -> oaLj j ^a Jaiii A_njjj 4_aj3 CjIa *'’lfl ( _ s Jc-j taAjxj i **il g nal 

^_ ic. ejAall Aaj3 ^ eAbj j& a < ■ ^’1 jl jS-aJ fjL-iJaj I ^-l_yjVl jli lilijS 

ajl _J j jj »_^i.l i—sa_jx ^a La v_ja_^a ja A «nr^al l dAjLaJLuiVI (J j - * - 1 

La _)Aajj ii_sLkiSl*jj! jl ^l^ - JI Vi l 3 jl (3^ La A-aj3 

^ Sjiij jl LI tj^all Ajjj ^gk uliLa^LtaJI A>ll« at aI»*-» 1 I Aijj (_ajl_jsJI ? r >>11) 

r U^VI Ailli^a CiLljja. ^AJ ^tall Ajjj iJL'lS^lc. ^ AiSjiila till jj*j 
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^ Jjljifl oi*4l >>» iT-o Jii 

d*«ll ijliiifl S^Lj = £**» ^ jM <>) >-llj £>* 

WJ «(4--*4ftVl jl tfXJl yjj jiJa 2*!!*..n kjUm 

A C*>-^ c*— 5- ' Sjj * 3 d»* *»-*»>•) *-»ie ciUuiS 
e—» jilfiJI Jj*-j <>aJ yiii yJc J-liij 4 ( f Ua.vi 

isLJjVI Ctf-U* (> lltau yJiU otam SjUJ 


















UsjIjj Jsi £a UM JalSil) Uiai 9 3a (jAuaZaj ,k^\jSj\ 

4—aJU^JI <j—«j yi a jLj (j*a dlli Jjlij Laj AjC- jj aliLaxuij jaSiij 

t ~ J W ^>' 1 1 " VI jUaftVi Liail CSaA (j<wajjj jj <>»jj 

A_j 1 Jj ui u * . I JUcVI » 4 ljjj jwmaJI ^4 Aamiall 

■i-Ajj ,LjaaJ)J Aljla-all ^Ic XaluJt Aijj^ jjSVI . i ; <-m AjLISJ) 

A.^jj] 4__xLJb jj$j^>a piu ^y* jklxlil imLxjjl jluj ^5 V pa lldjj 

Cjlilj .ui (jx —j ujL-a^l*jJI J—Ajj f vu au l jisi gjila ^Jju ^1} a jjjS 
11#—(ji Jaa« (jlft b a m al J |4jj 
f- — 3 * J '—iji LiJ^i 4alaaljill alil&UJl j»U JLuu ^ ■-..-<»« 

JUAall cfe?—a-J fj -Je ^&jl) a±i.j ^ jj£ jji Jjj , £la1| 

</ill ‘(Rumbaugli and Pate, 1984; Rumbaugh et al., 1996 
4 •\H k.i \ 3 A ^al l A] !" Aa.mll JjlLa a*< - yJLa^r (jl j!i2l Aij ^Jc- Jjj 

. <mL> jlx_all 


CS—l' £—OJJJS ^U-cVl AjjJ ^Jill ^>ki.V| AK.aJI (J«J J 
<tb-cuJl lOLkJI ojljJ ^9 31 AjjJl jja>j l^la jjolia V A.u.iliA A^..,a 

—a w —ic. Jaliail A. j ta. ViA 4jmi) l^iu Jajljjll > V-- ±,jj (jl Jj V 

(j—a — ^a£U Aim—illj - > ja» ill AbUs A3^L*JI o3a _j (^ (J^lSill i “ i, 1* 

‘—a— t=*j £ lima VI Ja=kI>Ulj LjU jlstJLi Amala.ll ilAiLaxll 

4—?-J^J isl—fiJ^-VI (jl AlimajJl LMaJI jl (jiuui jjc. l $jJaxi 

t 

jj^ ^3 AjSIs ojlj^ A-lS-lia^11 4^Uil^ll '^LlxjjLix 

t 

L)^ 4^iLcC -i^J3 ^f- loiH J aSx^o Jxil 

(Jlmajill Jail «J .lie. Ia 4iaj eJji-all AiimaaJ! LliliJI ~ ; AmoliJI 
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‘*11 ^ I i Ia.W j 1 ^ ■*<-- \*i j AjJjuoX AaI^ (_^V (j£-aJ (j]l J^.U 

LJojV (jjSjj t JLiia. J ajIjjIaII ■ _ 'lbll l3$j c-laJ Loli^. (Jj-a*»■•■■«'I 

.JaJ J A3^/lc. jl*_il (jx _JMI J jl Jalj .1)1 jia (Js. j-a (ji-iS-s tl)j-la» 
J -vcYl J Aju. riC. (J^j 4 _*^=jLsJI Jajlj_jll (jl SjUju^Ij jjJ».j 

Jill A j'nurl l ^oll La^li. AajuU (jl jic. t^-vrvll £_» Ajjila ojLjj -lljjj Aj&jLaJI 

(j-a A -x A. II j aIaIiII J|_J| J 3c. (Jsjj (j^aijj oAi.l_j (J£ Jajjjj 

ojl —J j ^ tlllj] A.^jTij i A ah A. ^ iljj/1 % a (ja a^pL-all Jajl _j_jll 

<■ . Mu —J cl j hi Ax_jm II (jl J S3 LjaJ Jhmj tAjblaJI ^ l*> ■*"» ajl_) j ~~ I' 

(j—ic cIaj I&jjjc (ja*jj j]l jidl 33c- ojLj i. Jit>ii jl e^C-LiLall iLililucali 
t *l l j Ljjls Ijl j i A&Uiill (J<a^<a (^3 1 g * > ‘~*J■* i^ 'l°‘i £31^a (Jl Jp. Jl IjU 
J— X. J jjla-dl <JJa Jt a"'li>i'ill (J.'‘ ■’•'J (jl Aaj tAjjjjjSJyi <_ixul_j=Jlj 
^l£ (jlj ajjUl A p n*ll jjLa-all (jl hOJ-jj (1.1a. c J=u (Jjj^ajjll aT ll,*%.»i.ti 

(JaII (myclination (^xUjll (jjSull) ^juu^uIIj A-^aU, ijjLo-i v.^*' aJj J> 

a!jI J-JjVI ji * ~i j tA i^^jiII JaLuall CASUa JjJujI AjLaskj Axjjm Jl 

(j—« b—jja Lala. (3j*1*jU jJI £tdl ClljjLa (jjj jjSI CjliL^a (jl« Jc 

(_ 5 —3 (_S—Lajll ci.. !»I I 13A (jl Jaa.^Lallj (Laa-a. i >iVI ^ I A I ^3 i"iS jll 

^jc. Cj^l. i . ^1 Jl j Jajl jJI (^3 Ajm ViA ajlj j ilJV 3 xaj -A . U“i i , A. ■ >»V I ^-^-^1 1 
L^La3__il (Jilj J_$$-A ^J^l A^iia A*aJ iljj^lj (o^uiLca _JJC- (J.^ 3 

Jl A. la I'luV l (Jataoj i(jijjauU Uja^ju JSI (jjSj (jl Jl ^ Jj aJi_jjui 


..1 Ia^I- 


_jl j__all jl— - A~~i l j lilljjyi > "i l ^lar . (j a Jajjui DJ j2j I j& j «"UI JL^V J£l 

.AjU>JI ac ls£ y 
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1 iS I a « l li i ti.Vii »a ->■ '1 jjl LuJa^psI ^1 '*>■ Lijli tl j 

klj’VLa-a (yi (jLi tlllj <al£j Aljjl ja <jSaj -IjIxJI li* <j]i nIjLajk^ll 

jj| JJ__Skj » 1 1'4j-<ali>Jl (JLlLajia-all A^JIslaI AAtoaJI Axalig II (jj j t A ajh jll 

I j_ & j ojMj*a ^La-al -i__)^A (j jjl (jS-aJ V 1 A 'N- x 

jjix—ai. f j £] j ts.l__a*Aj 4jjjjJa_a g.l£^ll/ f v>-xll aJJ-xa (Jjixa-J (jl Ajl_u (ja 

(jiyj—nj (jj-5 SljU. JjSj V' 0^! 4iik_jll JaISj (jl^aSj A^JUaII 

.j M <1 1 Hiajl ^ g^aau '$ A,>a. Lo Ajjj^kjil CjI ^plll j Jjljll jjLajll 

,ji A jjlj jjj—JJ 1 j&fcj iAjujxj xllLLaluilj jxlxj ^Ijjl ‘L=xL=xll ,>» ^yisJI 

(ill^pyi jl _^ial £ai Jj£li Jpsi l, ah . -x J La :>A ^a A -x iaV ' 

(JAj I -•^.->.1 1 !^yi l_^uS JJJU V AJLIs AasJaj l "l l A »fl ^ ■x. j'i) jl 
1_ AjjC (j -- Ia .I.’I-xTi Jjjll <_jjLlaj]l (jj^J J l_ylj StD^ 

fi*jll Ji CjlijlsuJI jaUsa (>j jOuj tAjjjlaJlj Aaljj^]' CjULuJI 

~ — A ^ ill 5 y..l,.iN fI CjlJVt (jl .hO Lailj ulaLsumall oJA (_£-i^.l L)J& 

A _jIj^sxj AjjJa. <2jbli jyA ^s-oll Ajjj (jljjju Ujji <., VlV) jjLl djljjiil 

tojj_all j ,j_jjLJI ,jA <i1joj1 CjIjIjj=J1 AjJIc. (ju a£AajaIj 

J.jl- _^ulill jajuilj <2 jjiu a AjjJi. AjjJs. AjM j «» j£ AjIaC- jjl tillj 

■ '■ K ..', jjj iul jjll i jiaL long-term potentiation 

l A '1a Aalix (ja xllLa jIxaII Jl*ill Igiaj Jjaa. <y> IgiUoJaJ ji Ji-Ojall 

^ 'l l Cll jl liyi J—aia J IfDU. (>1 J^AJ Ajjt JA JjLaj iillift ji jAyj 

Cj! r. l Lol l J TL , -'Ij l .^ Vl V* '.;-> ) Aafx-svaJl AaliJl Ajjj I ^ Ia ^ -i 
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djijLsyi jjii) ^ jsi (j-tt JGaaII (_gj 7 n.aH l^jjjSl! 4 ch-^ Jl 

. ^ J J*> aW } ^jjaJI jLmko £-0 (jaljSil 


ial-<ul ^—11 a j . lA . I I -LLojl (Jj_yajl jjdLuiVl >."ll jI^tII aj* JlLa J^ojj 

^ Uj A- iu,«-w ,. 1 I a j^a-VI <ji jOjjj — a jSlillj ^lxall (j\ — ^ju^aaJI dl jLJI 

(J—><® 1 < ] l^lo l g *a i !81 A-lmLu Vl ^1* 'll (_gjljx (J3 j IjjA jA. ^ Ig^Lxuul t^llj 
f » •> ** lluili Ljaljjc-lj |jaj (Jliaj Ijajj t JSC-Vl a jfla»Vl 

j fitj U Euan Macphail JUSL# jl jjl >. vlh ^ *1 £a1I j 

t_u—UIJ i^U^all QA i^x-4 cjL> JaLujl Jail«-a 1 a$ mi *l£jllj ~_JI ji a j£il 
I c <l*i*> j A^uiLuiSfl Cjl_p3 (jl jj at j (Jjlj jjc (_g jj ^ Ajl »il]j 

CjIjJ 3 (JJjJ al jjj J )| jjjS l£tia.l l^a-a ^aa. (-id'i-vj £-1 jjl (jlkj 1.1a 

<—jl^p—3 (jc. j»lc- A^jj *■ V Cjljjjiill (jdj ^jdilj (_jJ lq ^Ie. a^Lida AjaLu 
L a (_gic (J^luul (_gl jll IAA (jLLu (jfLajj te jj^iiui AjSja* AjSIjjI 

l£A— 1 A—JUdoll ^l*all (jl dllj Jlia t CjIj jlii^UI (jc. CjU jjJI (j<9 ^...1 j 

Jlua (jdi *Ij*ji tiJLiljjaill ^1 *j ^ A-jjl_j-o a jjuS tliVU. Al Jj^uJI (Jaj 
j_jjll ajiiill (jc jjJa j <Jai ^^ic. JjiSLa JJaj c_Li£jj ‘^^JxjII ^5*jj 
() g—-laj l j[ill jaixj— 11 A_aUll JaLajVl (_Ju ClLlLuJ] Ajkuullj »S jV) 

^«ll j >?A (jj^J <—‘l-iaw i-fll*’A a jaiIj a! ^<JI ~-n.- v jj| — Ut,. .l l 
U —^ AL.-a iC ^I ( j -. ,9 Cl l \ yLla.Vl ^ lr- LuUuilj i_llc-VI ^^3 lillj (jli !il*i 

1-ia.lj Aajj i(_JjSIjjl (jjjajll ( vlh i l jl (jUbu Ixujj t aJLaj ^Jbo tljLjaJjljiwjl 

A—alikdaJI ^-Ijj^l Cllj-B Jc. CLlUdlJj (jdu-b «U tiilj {J k. (jjAljJI ^jdj 
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oAA jjlj j ^1 i s j^jiaj 4 <■ ■■'‘s -nil vljL»_ji*-oil % Jai ^Jc. 

diblad •■'' Ail jj o jAall t-HjLjl 11 j .ijjj ^jjll ^Idill 4i jjljJI o jAall 

^ _daj A3 a >j-W dlUlAxn ^3 dlLajlxAll ^1 l4~ii.il (ji_jla (_jC SAlAa. "4 j jUa" 

^_all _j_ jS Al__>lal_j ^jxJ_lj oil ~ ?■ **-.' A_J^lc. dll A 1 g ll 1 jl^- 

.^^encephelization 

j-s. _,» ■%. H > 411*1*11 (jjjl jilll >«1 A 11 JaA.ll! lAA jjl £tdal jj 

J<.* i 4 L^-il l j 4jl_i j idn — ol»MI diLvajil j J i.nj i «Vi4 />! Ajiwiill 4 aaaVI 

t*'l 1^. ■ 'V ^jS-olj tAjJll Ifl ^gjjt flulllj 4 jmoUJI 1 " ^ ■* ' J1AA 

1 ^ IaI !-■ (JLa*HuiVl djia. ^ja Alii jjl o^dLydl jlC-j ljN.ii Aj^ali ^sixlll 

j-. ^ dlliL*! 4_uuilL> <K.*a jj£1 Iaa (Joxj j tIfrxlAadwiV <—alS di3j _j3 jj 

»■ 

dilA oAA aJbull dilia-uljpLuil ji J-i%^lij « JixI^aII AAxla ^1* till (J ja t. Mii oAlcI 
J -> Ti i^IIa ) jx V^l Al ‘Laaa. _j« ■ ^«VI _ja*JI »ji*-a3 dllil jjrtU a!jn>i (_$jAa. 

L_gJ j3 J jj jjl ^1 a Lo toAA ( al*-dl dllj’Nj'il jAul Ada lx a. a. jia-aSM ^La^oVl 

J l.^. ".V I jjl ■ ii...11 jj.-ft ^Jc. Iaa Lac. Lxj A2j il^dajj*!! i_sl£ diSj 

4_ L^jJa j ajij£ll ^la_aVl dllA lilxJI SAjSll j_jJoJ Aju Vj jjJajj jjJ (_£_jx^jll 

^ lr-_ ..I I >U~il l 4ildx ,jc. i_S_jjxx Jll# 4_*UI ^l*j (jl dnrtj t_jx*JI 

ts __l& jl__adl i—i y*> 1 ^ _j» .^Vl ^"la-aVl dllA ^-l^VI (jlfi t^juil j (jUaJ 

dll A &1 j ‘<y l jL—iadl (j——« J& AaJ^LxII ~l»‘ , ill i.llljrt.j'il jAuij Ada ^a.jtS?l 
lAjA—a^a 1 jjA ■ ’ »1 Lojj ^xll (jU-ixll ^111 jjli Ia£Aj i^jjSV! ^la-xVl 
.Aiijj-ilaJl 3 jail SaIij (_jV jldic.1 jjA 4*111 Ia^aj 
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QUm lluJI 


J 



♦ 


...AjjlialL VI J jLSa ji julac V 


jiLJla ijVaj — Ciiiyn (jliLija. 


(jl tl__A^&Ua ^ j-iii La£ UojIj >■ “ - ) »» o ) o.IIj £tall >..„Ua) (jjl^jall 

ojl—jj a —ajj — encephalization 4 jc.I»j 1I jl — ^La-^l j& 

— 4—aa.a (_>»aj <£La £-SjJ<a _jA LaC- La (jljja £t»al ^IstsJI ^ aal l 

‘I ** ''■* j_$l jjju (_jLj jjIjj <jl (j^aJ tfjmaJI j ^-a]l (jjj Aajlc 

jj, _3 clAsDLiaVI _yA It_a_j]Le (JLLaJ 4 J£juuJI a JA ^^Jc- 4iA^)JI 1 "'*“<j 

f ( 
~ ^ •y II I j ■ _ «KII jl i Aalj^Lall t—jjlSJI tJl)V^Lui (_ 5 .il ^aajlj ^all ^> 1 , ;% , *s I 

<*■■■ i' -■^-vl l <U Jjl6 ^jJli jjl ' £_3jiall ^a**■ II t_)jlaj £ya <1 Jajuij^all 

" j-'* ■ ^>11 <_ijlSJI jjSJj t |i_;ljjil ijla AjjLjall L "iljjlSll AjL»-ta3 jj-a jLJa Jilj 

i ijt__SJI l QiWV'i j i - ■ II ^oill ^a a. uij aJIc. j j - aTi 

(J_si _all ^a a (jV (illjj t^jyaajl £t-all ^aal <UJaiala t. iJ.nl i 4.< n> ■ I~il l 
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jlai AgJi.j j-a Jaa-Xall j jJJ f a >tf > il ^ j-a JJXjll 

* 1^ 1 ^g__jll i“i t i t .Vil l ^ ju 1.1a* ejji-Hall i_!^l£JI jl 4_iC-La-l]l 

1 ->~i 'T- LaJ I >■>■ A^ai-Jall '_{^ASJI jl La£ s£- La.ll! ^ ill Jl£ll (^1 tAjC.LaJ 

1 in; tjj-llc (JSaij Aj£ 3 aj.jK.nall v_j!)lSli ji AaUj t5 j* iS J 3 l '° J"-“= 

1 j_& JCLo ^lC-Jj Ajjj (j! .hi V ?j_£jIc. JJC. jaj ^ylfr AjiC Aj^k^all (-JuiSll 

jja .jj jjaj V L-iajlc. IjAa. jl jjJLniaj i_j^l£il ju ^ Outil l ^l£ill ■ In f il l 

,a jj» n-»ll aliVLLnll t _ g 3 Jlc. c-lSj 

(jl il_ a £• J j (Jiklj £Oa]l (\yt ja J J*All aALIS jjSI ^JutaJl j] 

J a.1.1 (ja C. )1 m 1 -ImiJI ( v^-a (JjULa J^-all ( v>*> jjlail ^ LijL i -tl jvuj £*-a>J 

1 ai3 ^jmaJ l/^all m..■' h l^AijlLa .lie- f' W<V1 A . >.a-kalll jLuix InLinj £• jill 

ji _ naVl 3 _a.1 jil £• J_ ill Jlj9l jl -laa^Lall j i^iilterspedeS £ljjVl j4J 

»_£L_£1! (j)l Ij—laij tLaa-a. ~ A. >■ V1 jljfiVl ja ^tals (JS1 lg-1 ' 0 *> 

-v (J^l j^a Ajj jill JJjIj jli u'lljjlMl fUll j^ljlll t_JjlSj ^>* l 1 1 4 Li i . i jla 

^ ^JLuj tjaaia.jail ^lall IAa tllaj jl (JjS jl J*Vl <3i} J J'-wa jl 

A__LjLe a j'»nai l i.M^ll jJii la^Aj icliLujAll ^laJl elaAVl jc- <—sljaAVl 

Vtv»'l l .-i-vU \ A ijlLalli AjC-LaJ (JSI A II J^-laJ j 4<JC-Laj]l 

.^—A jlajl) tliLajJall 

■"'I j > alii j<aJ2kJ LajS 4 ij..-<-■ H o j^> Aa.jLu jl (jia jiaj IjLa (J JJ 

j^ Ikjlj Qj£ >_sJI (jill jjjS jA U ?Ajjjill 4 ~>/i>S i—A jjaAII 

^gjjSullI jl Ijl J^gjoll l_Dl£ ALhoS £jh 3J V l_J>l£ll f.lSj jc- djLa_jl*-all 4 ~~ VI h . 
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J Ajjaij JcL l$jl (jA ^cjl Jc- <-iil£]l jJjl tjjj 
CjIjIA*J—M i^ij 4—jjft3!l illljjSlI J vllljjij Jj>j A^jlial <ja |j£.jll JcJ 
■i—V — >w~>5 (jc. Ia jliaj Jll — <i£auAll CjV^UJI aSjLJI 

C | I ( 

(jl _jl a^aJI jjir.i aii J| tala. (jJjj (_ajja «. ISjJI (_)>! (ja Ajjjtill (jl ( Jj-v'j 

it f 

^l—i-ol (jl (_5_J—j (j.....*L.~ij lO^LoC Ajil Jl (_jjjiui eljiJI (_)>l (ja Ajjjjll 

«(1— fl a ia.-v j JXj^a —J IgA Jo—J I-ajjj) Ajlaaj ^-Lxai ^^ft I jl jg-ijill 

«lj 2 a a jULaa) l_jM£ (JaJj Jaiaa oJj>ja Igjl djl jJaj i a.-'Vi j 

(Jjj-a_j]| Ajxj ‘i)LjloiVI A ■> j"n i_j^l£Jl AjC-LoJ J (JliLDljiJ (jl 4_Sjjuj 

J j— la) J».Vl AjJUjtaJI luiW (j* JJc. (Jc. a Jlc- -s. II (jLaj ^sjljj Jl 

(jjj i im’ll jJjiSl fl.iJ.ac (JjLujj Aa.jJj ‘(JJ .. .(jjl Jl (JSjjj (jliuall ^ 

(j—a t_l1 =kJL)VI J tilL Jjj (jl (jjJ (JvlSJI J ^Ail >11 ^LoJI •«- 

C-j ill J JaSa Cj'V^j-JI Ajjlia (jla jZi (jaj t LgJjlA J AjSljjl t')l.,g..u (J>l 

AjSlui_JI A jr-La-ill (jlii_j A__ifLaall CjI Jii_jll oj_ft (J£ U ^J 4_jcla.lll 

(j Uj , A .1 Jc (JjA-acull U-&L2J (jll v_jM£ 1I (jl kQLall J t(AjSjjlluiVI) 

I ( « 

(jl (j—S^aJ ~ C- w 11 *LJaikia jbul <_!>! ja a^ljf\. .ia]l t_i^l£llj Ja35 o^yj-<a3 

(jiiSxJ J lift (jl (jc. >Ljaa iljL> AjlSioa L-lliuiV <iil3j e-ia3 j IgjjclaJ jj£j 

»J—=LJj}[l j|l 4^_all (j iVi l > i-i —a. Jc i _ ll Vl'lVI jjjlj II ja J J 

i . Iwajj A > i^l *> 11 t* ’1 i-J jll ja Aiila^a Ij j jjJa jjjj .12 Lllaj^aVI jl ^joalall 

I ( i ( 

I—gjlj VjjUuiall l^jl JuAaJ e JiS Cll'ila. J tj^xall (ja (jJj t ( r>»a%1l c-lJ»1 
A—jilaJI i_sJjj Igjlj V^luJI ^J£-kl]l 4_sljj jjl CjLaawill (_^l — AjuIj iljljjjusa 
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Cil J jj-'l l A A1 JU» 3£>UJI LruC. j 3« (^mi j VAjjO 

3<o r>>mi jy-aCi .j j JL=JI Uj gia i ll 3 I { J£j*j\j J (3* tS^J 

al l JJJJ Lo 3 ]^ ‘t3J^ cl£^ JAOJ I—DIS J^LlluU ^LoaAI j j . ll (_>oljll 

A F M .,1 A Lo Jj V Jajji 4jl o^fclla 33 jAjj S^\ y, 1 u^ U jIjxaII 13a 3^ 

<_/l X Xu. ■ ■■ ' CL iAa. Ja :^_iAJ (J^Lmlu ' ')'» >J JS 13a 3 I AiuisJlj t4—aU. 
4a.jaJI I-IloII 13a tj£j (Jj ?j»U!l £ isjjl O-iLj <J^ 3 s i_iJI 3lj4A. 

2 Q't Sfl r' j -. 1 1 3 I «'^jll jAijj 4-JuaxJ 

1 f 1 ’n l 3 ^ UaloJ jijud ^t-a ^ 171 *J (Axuijiait ^ a.l] j> . 'mai l 

aiV 1 * 1 ^ II ^ . * 1 1 oM'^l (jit 43 jJVI £*l_jjVI (JIa LiJajI I^Aj 

£t—Jl ^a. £ yJaj* ^3 3A^W^ (_>axj -ia-ij ^ ... jc-LolIj jjjUaJlj 

I *1 ,i l jjj. -<V I A 1 1 -.rL p|jj| Ijjlj 1 i lj3^}A AjC-l-o^il 4 ^ % I_j4aI 

ajjJ_j I j_A 3 I Aii tclSill 3 jJ Ja.1 3° -^J ^ 9 (jjj=^ iaioA-j 3 ' 

_ 3 dA$A. jjII Jji 3 * J»Jj t<ilj cephalic bias jLaJVI 4 a»j 

>j.>. ^1 1 -n-v l ^ic. (Jj. ^-.11 ^ jlj-Jt (JjIjI jja. 3-0 1 jjl S^kShJ Ji-oJI I 3 a 

.^Jj ...3^151 ^lii] jl jijaIII ^rljjj jl ojiil 3 * 
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(*—^OjJ 


100 1000 10,000 100,000 

((**•) I*-**' uj) 


' ajj jjki yJc Jlj jtail |V>%D AJSJU t) —1 JSwi 

.£*11 pA+k ji jjua ^0 Jj^jS (_JjL (£li <>» Ia* 1Ij UUjj 

**■; ■ ■ ij j Sj (ji (jSrfj (^jfl AjujVI tliUbU yhihVi pjuij .{ 

•Iwiill ^uoJlj £*S ^aaJ (jJjLJI (jc U (jl j*a. Jjja ^3 

>(e—? ...^i—- a^i £—**w t*** <$i) ii^n (^ 

i(±E) *J,“" * A—.jftLaJ Ja&3 UjbScL iIUjjaJI ftit jAmflS (Jmj 
A_J)jj± 1 (jjJ aJi ^ ^3 ^jjlaSIl jJull (ji Uft Jin (jilj 
(ji (j—L *j (s± somatization (| j*uB OtySoD) j-Jl ^ yi jjjuj 


<_£*_m CAf^Lui ^3 |*u*aJj f?A on A&UJJ (^iuwuj jwij .u 

(ji JBuaY iA alftj A-_wjlial uLI jjaJI JIa £j| jj Aj ijIIaIIj Aju&l 

(ji j ,4 jaLaS ill 1 jjaJI Joa jlu i_£l&U Caaa ji-flVI uV^UJl 

^ >_4»iSl s*^ Oaa ^Vl vh^LSJI cm L- 

(ji_j Jj (j—Lojj JaIj jaH pU ii jLM rtl l pi jai i. u ul. u 
(j__4 Ljj;Uj Jai ji <upUj jftSi (jjS2 (ji U) I « •>> juSi\ dVMuJl 

V jl <« all ( ^xut _S» ^ o]j i^aaA Ikwijlt (jm j&tO (jljaaJI 
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liVSUi if- (jSlj (Ifji ju*jJ Ajks CiLa^Sua ^Jsxj 

ljJu, a-Jl u*5tAU 4j>Uall oW AA w^lSl' J5U«lj ^>1 

jj«_ua - ^ * v _ i l a ulaj^U jmUw) jjc la U j (_ylc uul£ 

4JulVI Jaa jLum (5jjj ig-JI fS* (jfr jlsJJI ‘W* -1 * 1 

,t_jUi_JI Jla AjjUaJI dLul£H a!i* a\ Jaa Cy> ^jji tfjlua-a Aie gij 
.^wuiaJI jkaa (ja jjjSj jjSi (jjIjj yJj ($Jl J&Liwtfl <l£Ls 

^ oil j >...^1 \j^A\ a£)Ui ( _ 5 lc. JjSjpllj ASl*i<JI a K . 1 * 1 1 <<ji] 

■*■ i 1 i^ j i. .ia"i (ji {j£*j 1 <i. ClLaaVI 1 . iuh _jA jaA 

Ujij-al |je iIjV^Lui £l*a (J J jA jjl t^oall {jjliall 

<*lla> 1 ^ <JjS La AJaj<a £ja AjujsII a jjill (JDl-a. La Aja&J Vic . c*l lft -13 

*l_-al*Jl (>a— ».J Ai^L^a ^1 J dUa jla tl$J tSjiaJI 

L>1 £ca ji\ ^ ^$jli t^jUa. ^ oja J ji 1-ia. ^aaJ o jjx^a i_x5l£3l o3$J 

1 A , j j y <~- 1 ' Lica Jj tLaaa L»i.*.l * j« ‘ ‘" *' IajLu&Ij 1 j jl j 1 

J e. ■ -iKM . --.-Nf 1 jSjjj i_i jjjj j t .0 j±& ^La-al l$J o j l *.■ .* » AjjL^a Cjljl j^a. 

|j>_ft, {_£jij .32 (Jj 4 jlijl] Aj3*}/ AjC-L aJ vljlj oi& tj^ ( ' LUi >^ .j £s-all ^a-a. 

— AjxqII AjxiII aJkgJ AAda^all AuSI J*$ 1 L il \ t .iN/1 jc. *— 

jl 1 Oj _*jj _Jj A ^ 4jC.LaaJl vjLjjjSill tjita-all ^jldll jl ji=JI 

jjjLluj—II ^ 3 ojj—i J La *U ^x<alt jjb .J (__pal (^LuJI jl.^» UjiV' 

1 1 " il a 1 —■ U Jya ^ ■ ^aV | AaJL Jaiila.1 t 1 Aj-alaJI aJ^LuJI ^)C- ^ILiaJI 

( « 

/jjj 8 jss]l oAA JjLya (JSjuiJ I J-Iajl jA-all jjidl jjxujWI C-LalaJI jjL JAj\ 

- {jj! ui1 {^ic. k-jlajj^l Jxa_J La VI jsLal jJjfi JJ -LlkiiVl 
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g oi l ( -v^A jjlaJ jl J^ l KL ' IO (JJj -l^JJ I j*jalS Llal jjsl ^jjl 

( ( 
(--i3j**o Jj.ia. .iSjC.1 ^ jjlaj jo bJjjJ 4j3t ixjaj jp£l 

.Aj ■ZjSt-j V lift jl 

* « 4 f 

jl i_SJ—J (Ja^JI 0 jbl IgJSI jl £c>J |9J>^ jLij f^l jAI (jjj j» .lajj 
1— g -a >-t (J—1) (jabiiJb Lo>^ £-Li-cl IgJ jjSj jl Jl (JjjJ tliLuUjjll 

ili U . il _JJjll ^_3 4jC.La.ill (Jbk £iil j blab Ijlj (tlihjJull AjjJIc. (JSjC Jc. 

4—jjlLJl Jjc iwia-ijall Jl J-aj lgjilajs.1 Jl 4- m ilL IgjkLk^ol (jl bl jjx) 
iJC jLuJjII ja dll jj jj£l jjUl lajjj t(j j*kj*l tllbjJull i 

db j i jII jjlalj Laj ^i-all ( J «jb j l* nK dLuyj jll jl jjjjl (JllLi. 4jl 

Cjj— gJaj i(_5 JuJI ^aJI jjiu J l$Jj j3 e-ibjll ClikL Jfl j njys}^\ 

idLuiUjJI (Ji.iJ.iiij (J £5»a]l jjaol 4j j^Liall 4jaA*ifl jC. lia. a jjj£ lllLal j-i 

t 

fl xll (J.i*all i" ja i 111 i iUJ jll jb Jjij La I 3ft Jj (jjjj> I Jl 4jjllc (j jjj 

1—Jjal I Jaj j i4jiali dLJjll (_Jjl Jail jl j i(_£ jk.VI ‘ * ibj iUI ja ^Jjl 
fl jl nc. b (j jjj_Jl £t*ll jjjaj J] j jJu jjaia ja jJajll 4jj j jd 

4j! (j jikVl dLuJJjll Jl jiaJI Jl (Jjuj tl jJiS «4.. Al jbuj o j jj 
Igjl jLuC-b ^4 . iJI bl*JI Jl (jAj Lull «.bjSVI Jl 

t 4 

Uu—i 4alk ■/! (Ja j£Jj j^-VI din fill Jc. _ai*J " JLcll ftlSjlT Ua*j_j 

t^jJJ £jj*JI j^jJI jj Jjj-<J (jal£*jl LgjjluJ Jl (jubalb C A. ‘iJ i jll ^"Lk-oi 
(jol . J.llb (Jjjl j ^Lk-aS?l I jl La -iJco jl ^iL'ii.i'i V^mi.tv II jxul (jjjj jl 

j j—L lj —k. ^ I kj»V I JJ (jubaib ill ji .o ^LuSkVI jl jl e U»VI Jj 
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a '. I.-V I' _Jjj “ < Kl l JlJLuuiV «UiiulU bka La£u« 

liaj JAJJ ^ji\ JaUjVi <>> fa J.^rwa fax. ji i_iJ*jj 4 J^l (j& djUjisuaJ 

J ^aill AaUJ Ajjtia jji .j-aj ttlllyiill jJJ J ^U-aV' '-c-' 

? A <alAj | (Jiaj Ijjlj ? J* oi& (jx (_$l 1 ) lilfrtuij iji 


■ "il jWi/> j AuiaJI/^-all _jaj! AiliiLA till jlxu-a £3jJJ (jl falj 

1 L jj£j] l ftJUjall lj.i.<-»‘l i.<-iAj IflSj £-l_jjVI (J>» (J^ Sx-jjifl tliV-i*-0J 

A ja> i ^ J_1 .luiaJl/^all jaJ ^lll tllUlaJuJl (jl £>Lijll}U jAall (j^J 

J A-A ol—ul jjjjjl ijjjfa— -iloid tj-lc. £^lJ' (^1) (_k-J tliLuiill 

j J/».* ' j i A l'»l lj A 'l l <“ '1JJ>M1 j ‘ "'' ■ ■'/'_j" LaAl^.1 l^j j'arkl l 


a!^ jJl oia, J3Lk ii^Ul j t (AY-1 jkil) c±u&\ aJo ^ ^fall 
t..i.JUJI ^3 j»lj (jUiil JjS JS ^Iwcjj ^-Uw»i <J >*ill (> ojSUll 

<J\ isometric ij j=^ ur^ '^J ‘f^' 

i ^ a \ jll i JidJ tlal jj Jail a wl 1 AauuIIj tliLuiLisJlj jL*jV| (JljLo1« 

/ .... ■xI I cl—ajl ^ ^ ^A.jVl ^ylc- AliLcia ^<uli CJ^^a (jl I3 a 

( J ..1 1 Vir. A ...«i i jc-LjaJ gAmiil ;<—SC-Llalll (Jl ^-Ij (j' ' ‘Jaaijj 

jmai jib'll jl_^l £-°J tUia.^a ^J^uJI (j-a -^3* ^*-a i—Allj 

A •'-.j ( j « ^ /sUitII AjJliJI (_jSJJ 1( 3'l-i . a JSalj £• ^LuO-V'J 

(J__j A 3 b j ip a. o A Ucl l Jjas. :JjUla 3jj ^'j J-^ 3 tliLuJa]! 

Ajlajll oji ill Jifat 0A*-j (>» W^fa Aja^II i-. 8J . >ij (^aII 4(»' 0 ajsJ' 

^ -y °i An \j^ JJU ^11 jji ^ Xa j 4 'c » A ^11A <1 .dl&J ^ 4 l illS (^1 ^ ^ l*t 11 ’ 


AaV~'A ^ lIiIjI^j 
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CjLyjSlI ^ulUitj OUuJi Qu (jjUll U <jj] 

<Miij ^jc. JA 2 (JjLuujjII J 4JiA.il] Jj^ll ...j'.jll jjc, 

(jjiluij StiUU Ua^ ^-LS gH 11 ^U^Vl «ci jiVl CjUj^II rUj 
jtul) CiUiijll jjc. tiiLuijll ^ cl^u. (dlj £jU YJ/.. 

d.U^Jill a— £ J—L L^lLU _^s v CjLaujB J ajxij c(BY-l 

4__k^l! ^ Ja^Lj ,UJ l^L^i ^ 4 l5> Vi 

^ QAj ‘Uj^j ja u* >*J c^iuaijii ^LolxI J Sjsyi 

^ LH * ii ^ “ ^A Cjluujjll Juc. AjfcUill AjjAlkll SjLjII jli 

(^u]l fxx. jjS) AjtUi j IjA {J j** i^mll ^uai jjjSj 

.(jui jll til! rtll 



SjL-ij 1 -jI jiviJ iiCau ulxlalij qSJj 4sJUiB Jtiifrl T-n Jii 
>-^ 0-- ‘iWJ-iflj iUyijfl JjU ^ (>4 a fUa! 

•>“ SjLJ3 4j*o>u *Ul 3jji« J5li 54 ^ US .uUyijfl 

jALJm US j»1*]| .Lull jluull 4 jaU |k«J1 Jj^aj 
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0 —a fliut iCjLjJj SLa. ($A« yJfr 
Q&aj* \i liiAi 0"*-jll ^ iliUja-laJI JSjJj AjIu^I 

j_c. ajSl_J »>a 4#S £-31 CP i#^ 31 ‘{“-“^'/C - * 3 ' 

J *■.' j t OU_jjjJI (> Oil?. Aua/g-J J-SM P <(—*■" *jL 

4_i^U I^uS ...j'.jfl j \ ama q \ JubVj tuU^jfl jjjfr ^"' NP 

^jas. oi uLuJ^I y3 f—aJI/j-31 J-j 0£ 4-o' i * 3 ' ijtnuJI 

4#jVj—S J?3 Lufl 4uii >uJI jU*« £jjj O'—WW 31 ‘il—"J 3 * 

1 1 * ■«■ Idj^laj Ljjlja jail ljLuu |< _J * l (5 .jiVI <_ilajJj^ ^ J.'"^ (j'j 
0—» Cjl—fi.»j& Ja'J i 5^ £-3' y 3 ! f"** 3 ' 
scalar sL^JVl JA-a-» j-^c y—CS £—jj ^-ui d.^3 ^UjjSII 
.-j... .* jji ctLiAlii Ijluu (AiS y n " expansion 

jL-uai 3—I* la»uat j #1> yJ} O'^W J**' ^“* £-*^ t?^ 33 ) 

•‘iV 3l*a £-31 >u CiVAw 0^' f—J 3 ' C^JiJ lA-laVI 

oi li-jfc ASjij 0*^1 liSj (<«ftswi JjSj jajaJ) e'^' ^ <> 

Lu*j j 4£al3 £jJ >»j iaai: y-J 4l»Luuij31 Jift IjUu 4*—3' 

.Lai Jx*a 1JA jniJl £la-i £jjjj cjw-aJI >aj oitfaJ 

i u jll jjLu J] AjAiiSill Sjkiii '4*=^ J»—J 

^j l < J _1 ol ‘*l£j_II ^gi o^Lij QjWj <2*-? ii-jLilj'^l ijf- 1—UAaJlj vlajjaJ 

j_«u ts _a jjju ^1 Ija IjLJa t jjl j «.i£j i>» CjI—ujII <-jUijl 

j^ii afiJ oLaujii jjiu ji dii op ^ o^' ? c^' y* <jj J f— 
4,jj\j 1 J ^ % A^aJ (> phyletic dwarfism ^ja 

Jc. ^i JV-^I ui jjjj Lo 'il^A i> :l u'j^ CK*^' j' V 1 ' 
?^-JI J*i (_yij o-ljalb (—=JI j-j t> ^i' 
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fl* 4 ? ' UJJ lillak. u I jl 4jU.yi t> oJiSj Jl Lil Lojj 

'— 0 15— A ‘jlaiUJ CjLuuj J\ ^ J J ^11 Ja ^ js ^Lujjll 

£_a _?—*j 1'^J Ja jd l jUj J jsll JjjSii] 4*ajSi 

6* >“ l« ‘-^ ts^ 1 _>V I <yiill -LLuVI CjUuJI 

(j 1 jLaajl jljlA ALa=JI ^9 v_0£]| >Aj -LLaji IjljtfjJJI 

C- ojj LS — 3 fj\ <jjj (jjjJI Jj-aab ^*aa* ^aa jjjj (jlp jail 

V* 6° ts^l CjbljoaJI L-iiSj jj ‘jUll^a jljUa 

(0^ lgj£]j «(®oVjll 1*-! taj S jillall 4i*,ja]l ^ JuaaJl) 4_dbll J^ljAil 

U-x. e, M \ ^ulliJI ^ (i-tujallj) l*c.j3 Ja Qtiwj.iV.il pUacVI jL«a 

pi—l>i jail! Jjao q| -A*j bjija (jjaj- Cjluuijll jj Au t^JjiaJI jajll 

a J —aj (jl Ja—^-^bj ‘ 4 —j—ia jif)} I CjLyilLs AjjlSalb ,JaaJI 

O'—Jjlala) (_$jlajjji jaj jA CjLaiijjl ^ jpJl/JjaaJI 
diVj—*-aJ Jjaa. JS J^.lj jjl-ijVlj ^li-oVl jaJJ jl c -iJjsJ)1\ ejbjii]l jjjj 
^ Al ' k " JS (jS _J*-»^I l. ll» i ‘\: ^11 -la.1 tja-^ a jjfllj 1 4a il * 4 <■* 

CjIua^I sx-SIjj j,lj__A C 4 J43 d ,> ptjJI > AJfcUU 

4-kaJll jia JjSia f**aajl 4jjj jys la^a I'j^iaai Ipja. j,l£j J-iJJj 

t(J__iaaJI i _g—3 I jl’N 1 a * ^> 1 j fitny 1 1 j (j*il_)ll (jjj *j■ ■•Vail '■ » i_*m^ i JjVI 

Aj La^ia JS (Jass >j' <J%£> Jilaj vljLayj)l jli | j^Jj 

< ( 

lj_±i ClLau^ll J jic. « JiJI jaj (j*akj t. n . „ j jjjS j Ll*aj jjjS ,jai j 

c 

.& jj» * i**i (jl^jb ( j£ . rin l jl j£j.Ml laJuj o_jJ» ■ in jl^sL' 
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iLuA—jII ( Jl J 1 jjc. Sjiaill ^ O fr 

M l J_« ■ 'A £-U^ai l 4 J.il djL2u kllluijjjll (jli (J J=>.V1 

£*j_J J jlu. j i^SX. (jLj^ clb jlij AjSI Jjj 

$) J J3 U (jSlj 4(_5ji-Sfl djUujjll 1 JjjL^J duaj di!3 t> W' uA' 

j_|jgj t ji. J Ul-ii iaSa Jj lUaaj* JjSI li-Li-oi JjiaJ jJ illluUJjll <J 

JaSa Jjis c5>4i' c-> jj* a' SjkiB ^ J^' *^j cJ 

Ju^jl j £-all JAJ JaLajl Jjj 4jjlia gji <j]j tCjL-jjjH jL-J UkL> 

jLa_o (j_C. UtjSkjl Lil jXxiajJ (V —1 J^J c5-^ 

J r, ' »-.;•> 1 _iji lift iS ±u* taJVjll d*J JaS3 ,j£lj kjLiUjll 

1 * '1 m ~i_ill /jC. ‘ *jl ■ jUJ^SI Uj tM.iaJjl Ig tal l 4£J_ < )lallj 1 A 1 si 1^)11 

,jji yljaVl J&- <o&JI Cpj “^Wo 31 ^ ^ 

JJ. ^ a"' e-l 4 aju£ jgJaJ a Jjiill j JaLui (jJJ (jjUll 

/ ■ -'1 ■ ii -Ujil -iJal (jJJ (jaj t4-a jix *—lLaJJj liuil JJiA £-aj 4 jajII ^'-^ a 

(JuljJ Lallj c\ J U1 <-iS 4—iLuiJJ J j^i |> £ jM 3 CT® f'>'“’J 

Sj_j 3 lji=^ J^L) lij-d (^la J t> fijB J^3 j Alkali 

V llaL.i—>1 j—AJ dji/^a d)]i ijJjSjl' u* J* 

1_ j^oi l^jj i js^j tf jaa ^ 4 JUJI La£ eJiVjll -i*-J o^oiLlaj alak3 (^afi 

* 

J -\W \ _nl;j J^l JJ LoJuj tdjUAUjU Joe. JxoaJl Ajjb*-all AJaiJl li«j 

- ^ ,ji oSjj I'jj-la. bUjj (djUjiail LuJjjj _jA Jj^ 3 ' 

Jjii o,- J J*jj (^1) jjjj V (hominid "dmAjgJl") jL-iyi ^ 

'ni' j t^dlLwuj^iJ » ljdaC -l ^■S k Ja l (_^J tAjj djl l AjjJI 
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'-“ a ^ “ aSUm Sij j tiHiA Ciil£ <ji UJ] a^C-L^a Jloj CjljjaaJI 

uj ‘t—laji lU^JJ ^ ISUaj ^Xj\ SaLjjj 4JjaL> - 

. jiiJI Sic. jjuijll j£ ja aLU! jA 



^ . >V e-^l J-" cr 1 ^ £4*»S ^ Vj«i f-j .r-i Jli 

= C J*a. jl = H) J >1 £l jii CiLuuj jj 4JjliaIlj 

Jj*-* ^ tililidlj CiU^jaD jjJuj .(disui Jjfl = M ^JjUui 

6-* jjJ ifuiilL <>, ^ jVuoJlj jUll (jjj ^ 

6^ >“ ^ j£»fl M*-j jt*-» ^ tS-lLaj» JaaJ) jjJuj ,SjUa-»fl 
jLmi_ 4 tsjJufl JwaJ ja3 JjIjj .liluyijll j^jJI pljji r ~y* j 

jj-jj iiu*j jjilj yiklal) Jii ^JUa.) (ji!j lOluui Jl & jl J #Aa Jl 

)jjj .Lu^J Sijjxa oJtfjil L> ALkj* ULu SALm ^JjVl Al^>»n 
SjjS (jjiil jjij ci^, Lula ,Ui* ^aj AJjju ^jJl Ja^i!) H- .* ^3 
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i iistatssaBti&it&tjtt 






Cf le JalSjJl Aofl ja*i j La jAj) AiSLe Lie 

Ajlafr (£li jSjI AistjA yi .%*.• jil 0 jjjiiiu jjxuiil ^ 1JA * C ‘ “J J 
'*'*•“ j‘j" 4^JJJ ULj jLuLlil (jL iilijS |Ajjj]l ^uu JLqjSI 

A—jjLLa Ajjiii ill AjcL»J]| SjLj (jl yJl jauu JasJI fLui t$j».Vl 
\j yi ^^jit A.>Li*ll Ijljlaluil i*i<njl — jitfl diLuuijiL 
(j__« ‘ at*«A.^ Jxoj UjIjLum (2)} c(£ji.VI diLaJji) jLuu (je cjnujijit 

.AjcUiJI 


tllljijj_ill (j C. I_jjjLoJ V jtjoII Jpaj (jli Aj£ I j& 

(_£3 a _1c. A_ IIJ & A iibll tllLuJall (jjljill jl t(_$_p.Sfl 

1 ff ■0> A j'^ jll 3J jail ^ jojSJI 'g ^ .1 ^Jjjj t jajII Ajjl^aJUiil 

^_a £_a A ^_]) Cjljj jl ^*>1^11 jjjlA jl3j£a1I 

^JL juia jxajx IgJ jill CjIuujjJI lgjl£j li^.1%J jaijJ tAjuiij f v>:v)L) 

‘C?j^ JAUL—ll ^I JjLa^a 1 ^gj j-»ni LaliJ b • • • ^jJc. 

4 

(jjjLut«ll (J3j (jl jjlU (_5_^uiJl ^uui^Jl AjAjj ^all j* ^IS (jl 

(jL-«a_(jl jLauJl (jljij (jxu ^^3 jiy 11 (Jl (jj*3jiall 

jjic. (J.>i~>. "^xaxaajll («.>,<alj" (jl£j _jJjj jl l A.mV) Jl^ill (J=J-S 1 i>i» I Lo£jJoxj 

. (_pa*_u 1 i A^Jl pl>Vl 

1 (Jlac.1 ^Jl A_^.Lo^]I j ^oll ^rjjJajAj 1 .JUt.^i'il Ijj ^jl j 

e^jJxj^a _II (JllV^boll ^g-S Ajxjall :3 jiLoiL&ll Aj^liil >"i1_ - ’1<'t 11 sj& jjj JaLaJl j 

< ^g_3 £ila] 1 _j-aj (jjj (jlla.ll ^ i.iia _j*j ojij3 <n a j u" '1 jj.>M 1 (j-o 

Igjt-a ULLkjj yxi jl^ilal (jjj ilc. r^cjl jjsi eio JjJaj 



4 i-v j-'i jj jLuU V ^^'**~_J'° (_5 _j_jjoJ jl m<al <1)LluIOx_)10 

lliajl I Ok lij t^g-aJaut ^Luil <_><a*J i jC- I g iS nx J 4ilji-9 .is. 

©Ok jl <4_iS-iii^jj! ^Ollnllj 4 ■ ^ •*■ _j-aj 4jLwd jJjj LojS ^g - al l _jj-lll JlflC-l ^gJI 
A oK-^ a i ** il^j ’M*t 1 \ »c i 1 ^ 1 ~ i ■ •*-11 ^ ^aJI j* *1 < Q^i"i"vV 1 ol)Aui i L^-ill ti ,)Mj ill 
t' 1 jp 'l l jajijJall v_)l •%Vll_y <«ill_jJ^/l Ajuiajj t^xll l*i ' I ^^glt 4 < ig ^ 

^_3 tl)L_dia.Vl oj_& <j' *-*£ J* 4 ^ . Ja jj O' ^ u!j ‘U^ 0 

o' t s* lJ 4J£*L«JI o' tgjUjJl ^ ilA£llil (jJl (t s^ai <JZLj>J$ 

. ~« 4ll 4jl.li Jja-o I Ok Ju-cj j] i I ©Ok jg-iaj <—sjO ^aj 


4_)jOj ^Lkj»l J^ud uLuai ^l.iVmtl 


Ajj-1 jj^ ’l l 4 JL&. < _g 3 j;W'l; At<al~>11 tl ja».Vl jl XW J <_> Oil Ls 

jllj ? 4 oVW *1 1 cl)Lbj£j ^JU-aJxJ Igjl a V-luiaJI ,_g3 ^oll jjiJ Ajjjj ^*13 

^_j]| 5_J jV' LjjJjO j) S4*£lill 4_jljj ^gJi 10k j_gi 0»-laall (j^aajj 


^oll Oj^?^ j^xIXui j-ill j iW . l l 0^.1 J o! i jjt HI 10k 0-^ l __ s -l c - 1 Toc-Lu 

j * A r. j/'-. * 4 _ - o£aj ©.LwoC. 1 j - JJt j <_sl jiaS/l J s.l*-<Jl j t , llsl l j 


^gill (homeotic genes AJuLalJI ji 4.n i l >0 9 1 1 cJ w 1 1 4ij_>*-a v>" 

^ If- jjLallc jr .1 {_ylc. LoLal Ia j» >lTl j^gi 4 l i a*l lg-)S? i iill^S > Vftm 

A 1-* j' 4. 0 1/’ “ill ■ * ■' I' 4 _l»ii illj jaJkVl j^lj t^ui^il jj )^ o jlAl«l 
j i’"’ aJjILo j' I AjjLaJ-a * ** '1 4 ^ojj t ^ JJ 1—"’ll .hM *\ <all Ig aijUa _jA ^juiaJI 

<1)1_Jjsallj j' > ; •'ll 4_i«UJI f WS?l (ji ^Uaill f ->jhVil l AjAal ^3 4-a^Us. 



■j -1 j W <x^all Ajuijladall i-—>1 n-> 11 (jt jSiilj 4d>l jiiaJlj 

jV *lj' _ >2 l—Ajd <jL_£J lojjila (_)L>j AjaJ Jl LgJSj fJ jjJJ^' £-^'j 

xj j| AjjjIIjJI Ai^] i a Sfr. dactlalLuil j il^LLdi diaajl aIA&aII 4 '! u~s I I 

.*i j-v jj _ A Laa jjAj] t jjiajJI A« <>L O&J 5-jUiil jjii 

f. j■*. j] | <-'1 j U»qi _ya$\ (31*2 131 “doLi. IfltiUaj uma <j<a Ljajl <Jj <—iLuaJI 

J ^ j&fall 

a all'll ja .*M l^ia (JS * 4 ...il ■s.'-nl l ■ * il ij^ II j*-*- liljji lt 

J tj—a AaIuj ^ill jii jjJI j> jiLoj ^ill DNA-Binding Ij-Jl - 5 =V?j 
.^?ja>Vl dll-UjJI jjj-L »ill3j f ->lVu j ^j*jij*jjS 1 I -WjJd 

c’homeobox <j»£j—JjjajA" lil_ll Jaljj Aikla L>a |»C.V| A aauiI I 

ojJall Ijjjl jl J^JbJ *—^5* Lgic. 4 <».> li 1 •d' .a l l AiiUij] 

.'.I iil_lj _a I_<u (_5jikVl d:Ui>ll CjLiHjlLo (Ja^-o ^SajII c? ic 

a_jjUJI AjjiiljpJI oJjj-all Ajjiall oJA jl (3-aaa^all jaj 4 <_j ji.*}M AjjuLxlall 

t “il^j^ I I 3 1 ‘aJJ j^Q 1 A * / gjjl L5^ Am ll ^ lall dl l , 1 1 ja i—lie* ja^ a . L mj 

^_alja _a > -v lj j^J ^l<~- aijAj diljyljj £-« dilijaJl il.il. jl l «a I aJI jlall 

. jajll ja Aailda (JsJja jaill OdVI paaaJI JjL Cj?^ 

* 

3 * jl*» j_C. jjjaJI (_JdlJl !^LSmJ AjusjLadoll dlLja-ll J g imJ j 

AjLea—ilail L—OLaJI ja dllc-jA»-a Ji.lj Ailii-a diliia. Lj . 2Ti jl ijjidi 
4 {jj iaJl AjC-jail dlLal »>ia‘lVI (j<a 4 lmlm ^_ 5 ^a ^lc- l . ' i l l ^a jia*J jc. I g Jax l 
j; jL .2 _2j (jaljll ^ Aalida uljjJj 1$ Ljdij ^^1 dAlijdlj iipj 
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jjj—Sll baujJij (JIauVI «j$Jallj | jlaoll) jjaLcS/l jjij^i'lll tJubll 

o j_& jx I.Vsat'i jj£l t* lUlljJ Jl V t -, ..-t II Jjia < _ $ J& A_alalia AJajml 

j_uHil oj|j9l AivLml jc. jxlll f. Lil joia-ll l£U tlljjj tJaLajV 1 
jj—J Ijj^ jjJjVl <_Jal jail jji JaaJjj to jjLala AotjJalj Lulit £Ci±*ao 


Am (It'all dAiiaJI ‘ ■»! SjAUall JaLolVl jl **'J^.’ i jjbill oJU-lii £-1jjl 

^.. "ill A-lajmVl jl JajlaaJI ja Almlm ^Jnj o jxj A_1 Li. (JjSill jjiaJI 
|>m%II d-ltc-Hai jl ■ *'»l«l-». jl .It.]j tA_ml j3 jl oJjJ t'Jalt j| ("dr-1 US A i.«*j 


(_£jiaJij tLa AowjAj j>i« J ja IflxJlin (JmaVI (3fla jlj£J jjA (JjLajSall oj& 
t alj L.VIj £• jLjallj (JjI jiiijl AjjuUj (ALlsla aJjLLq pi jaJ jjic. 

ja—£c. ^ Icj tAjcUai (JillAs.j aXLZa jualir- IjjV iL-Ia*J IgxJaaa 

till_Jjaall dll ■ clla3 j]—3 tdjULk. jjJ] AxtmLa]l Aijjm]l jl oJjill jji JlovJI 

til — -iaJ J— all (Jill — r-1 Wall ja £-Ua3 J£ jV tilljj i jjiaJI jaj £_a <jjl jjj 
A ill jla Aij-itaa_« ^_3 1 frUAarw t5 lij V (-1(1 c-1 ball jV J loj^ jC- (- alitj 

t 

■ (jJjll jaj (Jla. ^51 j A i /-»! t ) jA lift j tAjsujuu 


jaLJJ jjjjj_Sll ^ -’b-1' ^lUVl jxiaJI (- aj..'lj*j (_jjl£Jl jl£ Jal j 

j—a (J Sljl j a l-ioJ_j AjUi. jj3 0 jl t si j j jlfcjj jAj * J i*iT- ^ i ai "ill _$ 

JJ 2 JJ £lj jl j£-aj ^jlo^JI till j5a dllsl-t 1 JjjljlxJl jl jSlll jl jjJI 1 jjLml 

j ■* ^ * ■■I'd' jjall bstjlju cLolc- jjllij t jjljll pllj jj2 ojLlLc Sjjjuo 

jj_Sill L '-vl , J AjIjjjI^II (jJaAllall jjj) JjLilij -jj* jaj Allot. AjjJajS 

J -><•»'( W ^1 IJjOtja jjjU=ull l^ft (_Jlo jlS Ijl La jSlj t^mljll 
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4__^aUk J. da C-1 Ji*) (j^jjjll W-? cs^l J^W^ L>° JJx ^ 

1 a■* "i^ l — jjj_J fill 4jl jj ^*~ij ~ 1^'^ j^lj ^j -lVu Ji Jb 

■ a.* (jl J : UJJ ^A j&j to_^l=u]l o3a JJJJ c^ill J^-ill >*jll ^JJ °^ c ’ 

a iLj ^ i^llij ^-Jl 4 jsj ^a tilled aJjLhIo j$Wj <^11 <jJ jll JSLja 

AjjJI jl Jib i( _y£> vliljja. jbi o JA JjSf l-^a >— 

n <)1 J kS U Cll_alaJI dlb A_jjjll 4jbu jl ». .jimVl (jjj3 ^ vlllfilaJ l djb 

^^>—11 Jib oJ^a^l ^jj jiojgJl dAjua. ojj>J djljfiWil bbbij 
tantennapodia ( _ r *jdi 4 i»nl>lo ojaW di-iabj tA 'ij a c . djjbbull o b jl jc- 

jl b A ^ i*JS tt_jljbl jUailuiVl jjj3 Jj 2 ^ ^ <~-U*A\ bLaC ^ j 

j/tUMI djliia. t J£bu Ail^c. b c5 liaJI .irfbll 4-xfij (^juibiS'l 0-obJ^l 

. jUbn.nVl ^jjSj <— si jlai'l j-a JS jajiil 4-aSbJI 

«.liil (^l^jllj £t-all Jib AjjijliLall t'*il‘n>ll IjJajl diLybll ^ Auta-uj 

dil—jjafill £_« ^ laaij j£lj tAjlbll ^ Ia jiUaj IJ IWut*. °^J * jbil 

I o ^ \‘tf- i *~ i l *i i«k U 4 'll j~. ^ 1 1 i * il o W '1 ^3 (jja-lll pjMlfiill b-t-alj lc-l Wfi .ll 

jl $jJ1 i.i— jlij tspinal cord ^>b—11 J —^-11 j brain stem £-*1' 

f l i -■; ! tt filill jo oJuax SJj^la obi AjuA ^ ^JjVl ‘bjj^a J* 
jt — ill to jjLcio ^)JC- oJjJ Jib (_ja J-'jll “blgj Jbj t-J ^ 

^....Till) Hox genes diLy*. 

t(*_jbji_It ^_a Horn genes doLuat. SJjjIui J^Uacll t_Jj JjLd 

»H t_j J J—W (jlc- tj!' JW 4iiA ^Jc. 
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Jixii ((—ijfti infill J ‘ 'V' JSj i bj 4 _liJ.LLa JaLajl i ^k 

Jad-Sia .Ll a j Jib LLxuij ^juual .13 j al_p jl jiLaj j iJaxjll |j^J i — ” 

—a. .ill 'al JS (J» i a )j .1jlh->Ti i * n% f^uS^jA <-"il <j?~ Jjl 4jj i frlul 

^ ■i i. 1 % ja j > i ^ylc j (juSjA Cl l . u . % tillj ,l*j JauUJj < c ^£ jjljiII (JjaJI j £t-all 

j j — Sj j! £j < jlil-% jj Ja«j (J-S ,jA jc. tt ij'iSn £ jai Jib 

(—S Jj jill La -i^. ^J 1 JjLoa _j 2 kj ^ylc- ^ j^o J i—lbjll * JJ L.' Jjj 1 /'L.Ti.. 

Aa.Mall ja 4 mi) 

Si—jj]] al a^l t_i_^iall J £C-oll _jaJ ja j^jVl (J^l jail ^gi Jaadjj 

^— 1 c. jjjji—ua jla jjj jjfbl < jniUlt (_ylc. ja piiJon Aau^wJI 

i 

j—a i—all—"n jill telecephalon ^V^VI £la.ill tflb .i*j jjSjj (jjlbJI 
basal ganglia AjjcUII .ii*JI j (limbic system jijlall jl^aJj £all Sjjia 

w —3 J—i.JJJ (A a^ajdl <—SJ j=b ^Loj] .XlaJUj ^ i,.Gj <—Sjjuij (jljjbJI ^lc- 

(diencephalon ia^jlall £la.ill jjll a bill ^LaVI iJijLll l$,.k.,a j 

■ ' ■ >i j ((hypothalamus J—a-aJI diab La j thalamus Alkali ja ‘-*^_j) 
mesencephalon -h^jVl £-La.ill »<■ ^■•i ^ill <—s^aDII IjWia l&Uaa 4ili 

^5 all jj—J Ja±aj £3 ja 4 j}f lilljS ^g-ojuijj (midbrain JauijVl £tall jl 

^j-aLaVI ^all j cAl^i ja spinal cord ^j^l Jj^I'j (hindbrain 
^lll Cibjjjll ^ ac._ja 2 i** «jaju ^jic- ‘(a1j 3 forebrain t^f^ll jl 
^—all (jl—uij pons _>ui 2 Jlj (cerebellum ^al l Lua l^ia 

t c 

(jaSj —a (JjI— li=v jl j— aj aj —xi \—aj .LlujjYI ^all jaj (brain stem 
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j_* JlijjVI £A Iaa ,jal jLj (A*j iIjISJu a 5 j£ Hox genes 

( J^ ■" i J&ftl lAA tllAayj itAaxJ jlSS/l tlllil jSaJI pjh'nll ^ j m il l Kl i > i il l 

notochord <jj_$2=^1 ^UVI <—ijUI JSAJ slgllA 4Jaai!l Aie. ^x. 

l_ikVI jSAll a^ siaj ^mesodermal rod jll aSaLII L-a& 
j —a Ia_aj ((neural tube u ,.' - ^> —»■ " s-L^VI jjj£» ^ ^ 

JasJI ^Uull t_ijla]l (Jja. t. Yiljl i ts Ak-a*JI (-JjjjVl 4 j 3 jg hj <_$aII £*-aj-ail 
31 ‘ ~d * (jal jj lift j ((Ja^lLoII ^ <nhT’.ll o j^tl Aaa <jt£j jAy l . ija j^lall 

■ln>«_jj till A_1 ^311 ^jJa^all £a (JJ2A JJC- Jiilj jjUaJJ JlSuVI 4iLia j) 

Ajjlh_jjj o j_jj£ (IsljLjia jjju llA jj i^ 11 <"iaII <_i_jAjVI (JjSjoJ AjLoC. oAjc. 
tlll—jLaC- Ia_ fl lllajl liAj (jjLlSlall jljjlaJI JJC- £z-all 4-li.lJj <3.jla. 

.(JdaJI ^j j ^LoVI ^JJ jiJJJJ ^ j^Llu^l 
jjSaII l^iSAi segmentation JplijVI AjLc. (_kajj j* ^c-jl' ^yicj 

JA JjuoJ (JpliuVIj tJsaLaJl jjall JSuiill j* lr.jj j]i (jxdl IAA ^lal 
*" 'I jl Jta _ aJjj ( ^ i > .-it H i_) jji^U (^j-uil jll t — i jiail ^j *< rt i ^ (Ja*jo j^j 

JaLajl -uij ^1 ^LeVl ^*11 homeobox genes (j<£jjjjjij$JI 

J_C. jiua_j Hox genes (jj£ jA tllliyJ j _^oluiij)!’l <J£jlill JaLail jjjS Aa. 

(Otyj Emx A_ jSjaII t-ij=tVI —j 1$j1] jL»3jj (<j ^u> W^ 8 J^l jjjljl^ 

4jLl3ll (jj Ij LajJ J_Lajl jlaJI aj&jall till jjjIj ^^Jc- aIVaU j l ij mil jllilAj 

4 —iia. ^Aj (Oty=Orthodentidej (Emx = 4c-jlill AAjall) JU. 

aAAj (La^J jjjjiaj Jjl A. lV l j liA jl i((jjljil JA j ^ 4ijLla {JjS^JjJa^A 


\ 


320 



a J i.1 J Jal£ Jajij I^jLjI-Ij (JSjuSj (jaS_jA Jlo IgJla CjLajJI 

JS— .i ^—a A^_jJajxllj iOtx2>Otxl>Emx2>Emxl) asJI <jjl£ll 

i_4—ii ^Jl ^tall ^A&a Ja Ala'j.j 0tx2 jjSYI JLa^all jl liA i^£ — *1 

—g-lall ^ La-ill f_g^ J* ■ r-i^\ (JL^all Ia£j ‘Li.., jV| 

t- j —?JI (J—^ £—« ci*?-* j =>j (jlc- ‘dorsal telencephalon 

<-li—ja jj (ji jSj—lL jja— a.j <^(Emxl) isocortex <*-*11 o_>>iS Ja i_JUll 

‘' < jA Ji 4_ui_J _jt > <nVl jj^Jall 4qLii- o Ja JlaJI d]l jjjIj 

f I 

(JjiSj. _& *"‘<1V;?- l-lu j] S <-l)l jJjUll bAA oUJ (JjISjuI I AC. Loj3 (ja£ Jb /il'tn 

‘‘~'l Iajj LailJ tL ol-v II ^gjl oAjlc. ^Lal Ja ^ J» Jill olajl/l JaLiill ^^3 

(jjli <A> (jSJj 4j»LaVI J] <—aiiJI Ja <_ 1 JJJj JaLuull OtX genes (J-jSj jl 

1 a Gilt — jjiiS jA CLllija. J (JjSjjI alilj.1% joitj jl^Jal jl Jk _^kl ^juUJj 

^11 '•call i__s_yjj!)U jl ^^jlaJI eJaJI ^ JjSj 

<lal£JI 4jj_b jjdl i.".llj»3alslll plujal (_^uS_jA ‘ “ <1 _j£ L'"' La.iiJ Iaa 

homcotic genes J— jLq-JI CjI— jj=». j— a Julall <jy* <j-ul Iaaj icjjjjbU 

L.,,1 atlj ^ Ullj ^al aVI ^all ^ __)g-h'i ( Jill ^ jjlSJI _yaj <Qa_jLaJ A-aSLaJIJ 

jA jj ^»Lal ^gi] <■ o1a. 11 Ja -,j t aslll jl£ jj _j i<ajlajij AjAlsJI ^ Aj*njjj I jl jAl 

(_j»aLaVl ^-all t"'l Cjl_JjG J_y^-la Li! all Jj-1 IVM ii 



C S U — e- tifilil fjbj 4>ull flui J&j j$j& jjf& tt-1 Ji« 

S Ij.M ii fj&t Ifj (jdjSM (> ^29) JjUjB (> 

uLU ^ 4Ug> vitfiUJ U jin jiAjUJ HOM yte »3* 

,<1iLuj_j2 t<r J Emxj Otxj Hox * *J \>> ‘^ ae o* 4-M* Wj 
<^-i Ui-B j —jj y—fc Mil ije. jMa J jhw» 

J_a>j2 I «*> t4 JaI-wi yi) <Uwi jH ^-uVI ja*iuj 

JaL_A^f ^il_LtB (JjI Kill MV iiiLyJjll ^9 SjjjS 4. u,i> lilieLM 

Cilj^Lji j—friajj i&f-jM <> JS jjMi Jjla tiljjubSI jj$2a 








■4 Ul '* . .*.1 e.ll»iA Jjafl j £*fl Jlui yi (_>u£jA uLua 

i^i.d «fl (ja jaJ&I f jail jj^Jafl (JawiV) Jaaajj tUjlL» 

Jill j-» A-d Jja yjaii (5^ ^uijil Lfljfl jaJu) 

jj k 4_j|.b JL_a <jj£ jA uiLLa jja aJalj J£ jlj ^ AjnVx 4Jla> 
| jalJ_A4 ia_aj 1_£aB jL wj ^ ^aB fjLw (JAaaI MaIA IJjxj IJaa lA jjjLi 

■ « l*A*i Aj&UaaB j-lu3jVl JjJaj ^3 jji <U ^ellad Jaai Lijjj 

(jjjSB fljaVI *j‘ ■■*'• ^Jaij L>S ,£xfl Jluii 4j£jaJlj AowaB ujLjaB 

Otx & ot-iajlj o-Siji uAia Jjjb jfrlajj .((jljlsVI <|i) | »«>H 
jj_£j La OleJ (CjUjJaB Jjc gr-UVl £-»flj j&uijVI jj-*fl ^3 EltlX 
£__aB ^WIaI gpa.jlafl ui iUU jjic) Ajj^iafl LjlLjSjB ^^ifr Zjj+oAa 

£l_bifl y_!c jAii (^jB Otx 2 Vo-Sjji j£u La Jjij 
a j—A y—!c IjJ^&a LajjJj tfjfrlafl ^LaVI <>* J#SN 

f j-jJI jwa_j <$ jfl yijVl £jjj3l (> *!«%' £«M iS 1 * a** ^uaB 
J\ il_Ajal jajLj , jjLaj ^Jfr 4 JIa <^3 jjjfl (jaiafl jA jaSVI 

J-~ ■•■ y_jfl 4__Akiafl < _ J ifr CaLaj Ij Ji/IA a (jjSjJ ElllXl IjjaLajI 

= C >ifl Jaail = S .cerebral cortex £aJI #^ Jjauij 
£Ua_B = D ^aB = M i j-»3l <jLu.j cerebellum gjiAfl 

.(^iliil ^LajB = Tj idienccphalon JLuijoaB 


c 

jaj <uiljj ^ojjj homeotic genes JljLajII aliliia. <_iUijSI uj.ia.lj 

A _JjjiaJI JluiiVl (j-a Ajuijjjll < ~~j\14jl JjJa. (jJaJ Ljj) j] i^udl jjiajj £Ia1I 

- A * JjAa. IjJjjj 4ili tillj] io jaj pljjl ^uaII j-ajll CliVla-oj 

■ “il ^ jLua (j__A 1 . -a LoJ jjjLuJI (_gi Lie. AjaLik. (Jlijl£ jjU-aA ,jC ujLa jLuall 


. ■ cl 4 . A ■ aI.^H (JAJj (jsl jjJI I^A j^xjj ‘H 1 
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djjl jA IaEla j ^3 <■*)l >»<il nil ,jl j j Lnl) (jS-aJ 

jjljj—aJI ^_3 llaljjail AJalj]) AjikVI (jl AaJAaJI j_ji Aajj cjluiyi 4 JI&. ^ 

J_jLojJI dlL-il*. jiilo jj^Ja lgo3 (jlJI c-lbjllj ^oUdallj 


Loj >ajytaJI a Ua A-ag-a CiIjju (jc 1. jJiSj to lallc. — homeotic genes 

(jl (jS-aJ tillj] inwall 4oC-Ua3 Clluxii ^ jl AiljJaj till} 

(jA JS1 a jjAAll ^iiaJI A U.A. ^ AjjLaJI dil_jj«.j]l (JjIaoII <k\ djl^jjlo 


^jJa j ^ja ^c.^11 j^ic- i—iuiU jSJj t^uujl ^gJI Aiiill j djLajjjII jl ^Jl 
(jljjSk jjljulj ^La-al ^ Cl:lilaJI aj& djl_)jjlj tllVLa-ol A^jJal j *Oai. 


jj ' 4jjULa jio IjJ £cajuu aJjLoa dlLa_ jLla ^L j^jSo Lijls t Ia jaj e Ijji 


jl_So Ljjl (jjt ^c.^11 ^5-lc.j jjc. jA diLuoi^JI ^-ULaIj jaiull ^-LLaI 

4_jjA, djl JJjl_J .!=». jjJI -LLLaa LLLajI jl j« jJSJ Lff ic. jjSj 


dJ_jjlLa J_ a*j 1_j] ^wj jdij LiuJ Lijji ihomeotic gene JjIajII 

4ioaia jjl^S 4 aj djjlS 1 jl La 4_pA ( _ 5 lc. (_s_)ju jl j3 jlioV 4 a£Laj ojJSLia 
jaJ djLu.uj]L) <j_LaLaJI 4.1a.ill La] J-ldj ^A djljJjloJI (jl jW^j cs^ 
1} 1 jja H J^a’nII UIi jiij I j& ( jla jSJj ;^aJI _jaj . jj 4 _j__j*ai!I 4 Vs 'll jl ^uoJI 


(__pa_*_J (jISaVL (jli (JAillo 4j_olaJI ^AoiiaJI] Aiilj^l dAJVI 0 J 3 J 

a 11 »jaJI djli^5loikVI o-l^J ^^jjjaJI^ <_yjl j_jll (JjLoVlj 4_LAsLiJI 4 A j a I I ^ J o lLall 

14_ia.l (jlc. ,JaLoO <- 0 jLao jjA l^‘ ja"-...‘ij ( 45 I»ja1I j djLuoj^JL' 

.djLyii]l jjc. jyo 41a.V (^ ^j^l 



ji‘y o' hemeotic gene JiUill Ajja. djljjiill 0^ 

I a I ^sjkJalj (Jlix 111 j3 jp ?4XaUHI Aj.u^mJI i— Luilll o3& 

l&.l!.laj (jS-al jl_^3all l.i$J AjIjS/1 A*j*js]IJ Liml ^ 

5-aj-iLa ^ 0 ^J aIjQuII AilaJl j-iJJj t ^AjSiaJI O'AP" ^ 

oi_A J-o aJojoU A^xoi J&SJ (j' J^' Aja.1 O' <£^' OiJ^ 

4_jJlc. o' 0 r ^->—" ts^ ‘f^ <J"j3j" JiJ^ ^ ‘-^ 

Ol 0 .£.^11 J 'ijjjuii (JSjuU ja'ii A^oa-oaJI -1*-J La t l l.UjS-l" 

j-ail JSLuwJI Ai^aj]! I j* jLo o^s t.ijAoJI cjjSjll o-° ^ jj (jjJ <_>"' j" *■'*'] 
Jjjj O' Q <*’ ^oj lljHwfl O - AialS dOLjiL ma 0^ i_)-3Jl j (J* 1 'j" 

AJ jg -W jjjuaSJ yyic. I A* Li.iC.LuU J3 j ‘0'A?V'j CJ 3 jM* J 5 ^ CS^ 

4 j l --A. ^ cjVXj JjLiiJ aAjIS 1 g 1».>J ( _j S j 11 dal j i.a lu . 1 1 j 0-^' A. j l j ulti 

diV^Lui (^3 JlaJl _j& LoLa) i3' AjwUJ 

|a •*•**■ 1 o^lir.* vi 11 


t 4 

J__j£| 2\.^, \ 1 2 in J (_5ja.l Ajjjjaj <=JLsl-q £• jUdaJI Lff lc duj=J j 

jjuL_J Jjg-L o' -kOLal'J t(°~^ J^aj') 0^'j (^' ‘<fuUJ 

£.}iJa ^Jl Jjdj X t-Sj=u"J 5X-Otx2) ^jja, O* Ac.^2a]' 

<_Sj _ yi J _ai ^—1c j. Ai flJ U^ajd l$j' O^Aj ‘(<_>“-W-^j f^r? ‘-*JJ X - 0 

tjlill ^ JUJI jA Lolla <j-aLaV' ^ Jj-tu l5^" 

1 Ajyu \ la Oj—^ J^'a" J35^ '-^ J J-^J 

Jj_aj ,_£-2_a o' _'4 Jr-—?-J ‘Or^" c5 J^' diilc-lilr 
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t-Jj —i6u ^—uiljll t_ij—LJI C5 ic. \jjj~aiLa AaS (jjfia £jlaj X-0tx2 

S j aJ (J-alc- Ja*uj jjC- laja^ftj Altlluta (jS-oJ ^ . UfVtl l 

iH 3 Vi ^—lj Is—& (jJjjj ‘(retinoic acid Jjj jll , -£^VI 

U_j — 3k <jl — w otj ^ —ollj — II lelft-iVI X-Otx2 JJfcla 

latlala—k-al X-0tx2 jjata Jj$ia IaIj « - ■ -t II (jjo lAft li-tiSt i<a 

X- _jj) g h (J<nt <1 (J» t J (jl AjLui (j^ lAAj t kkXe. t^il.wl ^Jc. (Jtaxj 

—ft ,j<a jaa£ *jft ^■La.>'i JJ (_$AjJj ijjjjaJI el_)y JS ^yltl Otx2 

AJaC. j£ja jjlj i_ijlftlll aAA (jLo AasaJ i£ftoll_j (_jJ_j 1I _j-aa ^3 • 'j' (jj'itll 

<jj _j t n »A nil AjLoC> J-olS ^ Auila, jjJ 4J <jj£j ^jl ^jS^u 

. j ■"c-Lul SjaUJI tlilc-UaiJI 

( _ s —all tlllajluui ojla_jl ALoift-a Alua j Aijft.ll ^ it.iruJ 

a^jAUa AjjftJI ^I..a nml (jl j tAalaLoall Ajjftll tliLaijlolaj jAaj Loa3 Sj4j 

i" iN M <-_ (j__« ^_alaxll AaalUJI £■ lajl Jl tlisl ^all < AxaLi Ajjjlaj 

( _ 5 j 1I aj2i£ll (jjj^lft. j-«j^ll t“'l ijt t_l i 4 «hA^» (_jLo cAL^I till j tlllajftJI 
Aitft^o ll lU-i'fl Jjsl jaj J t^jlMI (jljjftJI j-oj (j^a Ailaft^a till! ji ^b la tail 

J ~>lJ I i'I ■ ■■ »l_j__j AjjftJI ^Luulul j\ 1 er -'■(jla ■-*11*1^ ((jjftjua^VI (Jail 
(_g—all Emxj Hox tlC^jlc. JaLa jA La Jftj (jlc. (JiLaUI tlilijft. 

_jjil_all (jaail_3 jjx A_ft.^p — ^jJalj jA LoS ~ Aftjjj ‘(3^ LaaS LklajlSla 

( _ $ all tlil^jiiall ^b La Aft. ^11 ^jLui Aal aI itlllaaftJI oAA (jta _J~> ^A ^ j^jall 
«1j^LjA xa jX a jl (_J_jjuj JSJb joT i SaA.1t a Aaaft j^a A latii'i 1 1 ta'i .lS*rt*i 
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> .- Ij «*'Sj a U.**I I g ■ ..ai 2‘ij.s.tt ^ 4aV\% a lajjjja ^ajj t A inim l 4jjoia 

i'iV I -v-a l ^jl Saji £*ujj (J <Aia.lJiirf» «—lVla-a (J^lj IjJjii 

(J fl‘« (jjjL ^jc- I^A <-) V* jJ eJjiiVl <J^ ^Uafljl jl^j 

v ^^j- 8 OH CjUja^ jSjiil Cj\a.jJ 

Ujj jjU-.tl ^3 JjLull Ajja. cJtcliJaa ^3 I3 SAj tAalail 4 aVj-s a l l jjl»< r> a \ l 

H AjJ <^S Jal j gJl«J ^jjjaJill JaJiiil < i? jjaJI J^ilS-oll <j_&J 

. (3fui Loj3 j^jII 



UJJ 2 „ 

uJjSj 


£-31 uuu <^P A«SljJI jfrl JJ-aj ‘®-1 JS*i 

^3 ^JliJa Aial (jfi X- 0 tx 2 Ai>a JaUii jjfk Jjj-taj O^S 
J^La. jj*aa (Jxu<jll <£>“*1' J“H ■!*“ (J -laalij <>“11 jjb 
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JSdij ^ 4LLU1 yjj <J*M\ OiS 5 ^ ^ a ‘> 4 

&-£. 4*jU 1» jl&l ox*i ^Vl f*-jS» JJ-3JJ << ! r aU ^' C^' 

2 awi uiiJi ^j ^IIuiaSI) USLaJ ^a X-Otx2 jjIjjj*** sjLj 
X-Otx ulua. Jjjb j^Ja ox tP«5U JU Jjaj 4*aiaij ^^UuiiJI 
^ ^3 AJLlia S-lLjJ (jj«VI f$—SW X-Hoxj 

la f-uaJI (j3 Jjlia O 3 ^ t* (lu-jVl ^ cSJJ*— JjC. ijJj) j-Jlj 
v ** -Sail jjuLall 0*-J yic yii-fl e-^J^J «*-*-»** ** 

j_Je ljj*>. X-Otx 6 jSj o^j . X-Otx jj^a CP 
? j_La o—« h -«*-* *> (A Gj- 3 ** 

£_aJ| j Ja«jVI 5-» yi J*S u*ia. yj) |j& <5 Jjwj SW^* 

^ILxui—j^J o_-» JS <^l MjW 51 ' (“"J 1 ' 0“4ii 

c i,' tt ? jia - P .(\ 14 a) Mallamaci <^Ui Uj Boncinelli 
^Uj_ 1I + «<■« c—«3I t> yijVI ^j-31) prosencephalon 

iLia. ^jpj ,,/iySA e^' - S Ua-tfH e -11 = M i(Ja«jiall 
<n) 0tx2 4.. <i & Sj jia ojj^J Ang '•** 
gastrula AjLuiaII 42^j*2l o* 5jl*i (jljjifl ajft 42^1 

.£-21 fjLi ^-UVI f>11 jijiaS oc. 0>cj ‘Stage 


0 

J,\ J.; J1 jj V Lijl (>» f&jll '■> cliajll <JW“* J' ji yJ 
‘ J_jlaj]l <lia. (jjlaj Aij*j La 4^-Jalj 4_kj'j CP 

t 

JaVl Jc. u- £> £■- 4^ ‘^ ia ^ jli 

j _ 3 k J > 2 J- . ^ I I 4 uj> 1I JaJjjll (jC- » *'*< ■ j 3 (ji Lulc- (J 3 *-*d 

2 ia.1 - 1 ... -v 1 ^ JJ AjjjuIIj ullLuujjll ^■■ i . -> (J-aii (^3 jjUfcall lift fj3 jSil 

u Sj L_J ujLuII j wU-j— ill (ji Jj=>^ 11 j' C 5 T J.'^* J '- 3 ^^ 
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A_Jj-anll Anvvll JaLljVI jxj Ajuala. A-ag_a £XJjlia (Jg A Ia jjgJa jj 

SjSl__j A_ jIaj (Jjl Ala ^jJal j e. ini'll) (J_jalll lAA jV tA lai-e all 

j j_c *" '1 ■ ■• j'^jll _a_a) lAA_ jc- jjLaJj jjlaJI jlA/ij jjjSll 

f^ya xj jjjlj (jI xjj Loj9 t*Q~v I A-aJ jL AjSJ lAA jli ti." )l 

(JaaJj t ■*' ■ jjtull lAA (J^UjluIj j£. <1 jnuall j ^JjVI AJauiill e"iln>H 

i--ii,i ill jjjLH IgjLi j a ( ^j!I iljl<nx.U 1 Are- jaj Otx >ril.\j> t-JjLej 

A— t*il jl t, Ua_=Jj ‘ J ■»*’" ja aAA e Iml Till j 

^_ 3 4m\. .->1 1 (JLuCLlVI A L»Ol ^Jl ja I *i‘»^ -»"'■■■ Atystm H Ajaj_^juull 

t c ui >1 1 ^_j Ajg.1 Loll iSSJ j)~/ill jj2All jjjxlll A.j'iKql Aa. ^1 jtill A jlaC. 

jC. (_£jjuull £T-all jAi A jj-i. jl l_il__)ajl j& ClLa^jkoll jl £fll_jll ^ JaaJjj 
A_ AjIaII CjI j'VTil ja Aj jail (J-axJ Laa-ila. jj£j jl jSuU jj^VI tjLueujJI 

. lAllii AjualaJI ^AjjjaJIJ AjjIjjII JsLjjVI ellH-al*-o jC. 

jjj jjlSj ^j]| A_}a£JI ell Lai jlauall ja Ag*n,Jri jjAILo jl __^aIL ^yAa.j 

(AJ_ac. Ala ell_^3_jJ ‘“'I ■ ■'„'*jH <_£ a] Ia^jjxj (_g^>«lll ^*11 JSL& 

j_ a LI jl ll^l'i j*yi j£JJ tAajlw->«>yi A jljl-vTlI ellLuil jaII j a AjAxil 

£c_all ^ ■ UljI 1 <LW-' ^ooll _jaj JLLojl jC. eliLa_jlx_a ^AaJLuu eliH-.il.~e iH oAA 

iAUa e_Uuij (AauiLuiVI el i)l j-^'il' A*jjJa AjAallj A >-^ill jxlll eli'i/La-o 

i gjcjAaj ‘ ~ ■ ■'! lAA J ‘S-y_^ A^X. ^jla. JjZ ellLsjLcojl oAA (_^a jl 

A_jjAlill »"il aj-WI ^ ■ >■! j* AA^*-a (jJc. AC-LuaJ «.LaiHJ ^J~e >-—ill jl 

tA—I jqL»H tLul f >arvJI jAl (JjjjAj jl La (_uai-ej aI_)I IaU tAi»jii-»ll 
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V-1...I1 ■ •« 4j3j 1I <>» AilbwJI (JLa) Ajiuwj djLuuiiii (jaLd AjSj (jia 

- g «U Ji^aaVl (jSlj (jia.J acU-JI < 9 » ^~Vl a AsL-aIIj AijUUj 

l^j-iLaj iAL^UI ^llasdl Jia nJj^aal# j-aj Ifria JS] <^1 f^aJI si j^.1 

Homeobox genes ' J^J ‘ J i - aa * cd' (ja 

^ .- Ij-. J "CjX—- ajll" Ji^j tdlluaJI ^ (/' 

J Apajl U1 Jjb ^jjSj (J dU31 lJjVL?-a OH 

• dlLa j1*-a1Li 4-5 -i^' (Ji nj l s -a i l 


e l 

jl_*jl (jilUa (JulikJ Jia t^sLall Ajjj jL*jl <_>>Aj3 cJ j'** - 1 u' 1 —^,-^J 
jjLi—J o3a jjSJI plC- ^la. » .V » H. I o-ij-Wa (3ji> JJ “ {*■ “’>V c^' 

/ j /'•-l l JLLojl ^gi! aLniV' ^ (jc. ^Ida9 t<J jK ill i_)l.2^j]l 

jLJuLi^ J --K .U -a lil’lA ^1 i> J^V' ^ 

j.* '\ \ J] eld j t^all JC- <±a£ll ciliajkJI ^S*J Id 

-<U',U ^3 Jdd ^ ^1 «_JUil ^ aK lift .il_£j tA^da Slj la dlUySj J& j 

^ J_!iLaJ la jA j cAjKIIj AjjjaJI cllUjllall ^ f ->>-d l 
£S_all jl—J dll—ijlLall jde. ^jic. j£lj l&liijL-a <^jll ^aaJl/^all 

‘^jjall JiaJ ^Jfr ^adl ^ja IjA^ I’fr >. Ji-J £\&Ji\ <-^P- ‘f-aaJlj 
djbjliall j I3a ^x-a tj^all t> IjJJ^ \£.\±& ^-all si jJ (J^ 

Jdill J^ill dlUSLc , jijC J jLaJ c_UaUuilj Ai-illj 4^.liJl 

^ j-^ 1 A. <a. aSjLj aK» ■> «jij si j^V' AaJl»-o ^9 

^^a ^-all ^ Isj^ Aj^li.) ^■ “>1 1 J^JA ( ~‘> - a - jj ‘^-all JJ^J 
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JJC. £ja (JS eJJaJ Lajl SjJiii <j* Ati-iia jl — j lfral l ~ (_>ii^ojLiJI ol_jj 

JL^>JI 1 '>■ l j. y?\ ^jll AjjLiljVl j ^o^jlSLolij ojljilftJI IxiLJI 

i_ljjLc.lij ^aC. (_^liajjj ~j..-o"'11^ AjijJaj AaC j3 < / l l a u^ LS ^3 


. (Jjwoill ^-3 l&Uiialj ^1 j) Aitui^a 3jc- <—SjUbjjl (jjo (JS <jjJ 

j ' M j (_j_jliJI jplSjll ijjSo Lalu Aj! Aja^II CxSl/laoB AmB ( Jl a i ij 
( tj.,^")]l jla iAjSjikiuJI J£Lj$JI ^- J -a- > Jjylc- Ajw^o JJC- t5 -oS 


^ \r. oa i 1 >s A i Wi ^ i*n\ $Cj-lus£-« Lcl j Sjl »a-v Lai AaLoaJ 


A__iliJ aII CjI _ijliall jjj__i j -""''I ( _ s 3 ;J *i l\\ jjla iii]U < — j Lui^ 

^Jyij A Ui >i^ TjUj ^Jl ijjJa&J A 1 j . 0 1 , 1 i <.—ijf I ^ lA (jjj *—ill^lidl 

.<'•>>11^ 


JnUnij U$K;ft ^3J (jjjjji-iil LJUiiljuj <_u*j Jjaj3l <j) 

^2 l* tAjlj! _^uxj Aj^jl , : :,-"Vt ^LiVl (_j] ■ : ti*-a (ji '■> mil ^jJe- Isok 

L-lAj _laj]l aUL-b_a Jjl-aJ (ji 4— j\3j ill J^ii t^ijLalil pAuiSill (jluj 

^ ^ ^ H /■ -v ' J< ■*■ 1 ^j| jjj ^jlll clili jUJl £-a AjxSH Ai_ij.^ix II A_Laj^uia]l 

tj—A 1 Jj-oJI (jl A-»l*J .lajj J-OJ !jk (jJjLolJi t ij< ,a SiH C-iLlaC. AjjjIjj 

^ 1». J I »wja\B jlji jjl j 1 jija _ja i-»"> AloUiJI ajKH AjjUiojj/l ji-iVI 

-A,. :-.U vJjlSjLxj i ''~' Uc-J tdljJ t _jxull c-llii lLa.j? A WTi t— 

t a v J"' A.* yi A_i. jl Jc- I '*~ s - » C ill'l AjuJajAlali jll'V I j-o 3j j-a ^Jc- UajjJij 

.Aj^JaUI ^ if. ^VLi A 



jjia II lLAs! lIuc-Luj jj^oM <j;?J (j* 

^_II < > >...\l l i I 'jin l&jj-iaj — Aol"iA. />ll ^coil J^bfl 1 aKjoII (Jill j i_l*jij]l jjl 

,j1 L» V» ilAjj.1_HI _a JSLi& jjjULa ‘■'‘O.W'i La-lic.j t^-all ^gJLaal 

£•1_ Xi\ j^ll Jjaj Ailaao ^l_jjl j£L$JI £rl jjl j»la_al jjJc aJIHI CjUlUxII 

»j_A (jlj t^A_ jaxijIc. jl diljjl.2aJ oj_jj^a ^ ( iJ?Imu» Jaa jlJ (JjoIui ^ Wui 

A_UiiLui^f I ^ -°l l JSIjA -I (jjj A-culill J ojojS Aaj-lj A 1 11 <11 tlilijLtll 

(j_c- oCJ^Ua'il SAjAjJj p laJ Cj|j ^laol (jl £Sl jl (jal£sjl j^A Lajl 

A__ilS AjjLiljl i"(1 jl^r, ^ J. ^2 LuiLuit IaaHjLcj AjI. 1> AJaSJ 
AjjJu A-ij^a jjo La Ja ^gjl ^oll t” ll ".jj^n (_£-U*-ll j'Vill AjLIs '_aiiio j tAiaLi 
1_jjja liilij genre (jAiaVlj (JIl^LJI j Jab Jai t jSlj <<j jal ^1 


_j_aHI Aj 


.^LJI xU-'VI (_jc- Liaj^Jj (jrf^rtl.Yu 
jJlj (jj__iaJI pljul ^jmajy^all joi hoi (jl Lil (■*HJ Jilj 


Aalaj (jaj tillH i LiLtJi oA_^Stll jl oA_^all (jo (_$l £o o__)A ja. ^3 JLalj (_£ _^u»HI 

I_a 1 «j - <1 _]j J_su ^oill <^3 AajJ J5I (_g jji.aa ^1 ^laill ^1 

J__iLa goll (_5 ^>jSJI oAA Juo (jjllj La.lic. <jajj ?(_J_^uull t_SuAlaj/l 

Jal ojl (jl h ali I3 £aj t-LuojlaJI g-LaHIj telencephalon ur ilaJI £• LaJI 

1 ■» A-laSia UajljHaj lalalj V_jal h^li Lo£ i j_yg_Ia]l ^3 Ij^jj JjJaJI 

^_3 c. j-* ' (jja lajJal j loA ^laluj (UjLuUJ^jU A.lhoj.ll t_Luull (jc I. Va -i 

l 'it i <sVi La^jc-j 11^ ~ia JS1 A nan^ll A^C-_js]l ^LuiiVI ^^3 jjSilll 

(jlj i(_j_)a.VI ^1 jjl aLHoII ullljjjSjll £31 _jo ^gJI (_5_ < Jaj]l ^txJI 
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j jjS p i -V -v l 1 Ujj ‘" '1 jU. Ig-agjluU ^iil (.1 ll-llr^.ball 

4Ida 1 1 4 J£b^l tiilj (j|j (1 j 1^ j^-all <J*-lljjjSj 


A _ic-liaS - 1 ■ .■* ' J~J.} ^. >» j-ajil Jj*^" i •*4 ■ juj^II Ajlaxill pAAfl ujl&laol ^y> 


A Or- loll Ja*Jl i" il 'i ^ jjli IjSa j ^all (j«a (jiaiUJ lg, >Jna.,1 <L-g»Jba 

4-ia.Ui II all j striatum k Its *11 ^ >11 t>) basal ganglia 

Ja.<u il t- 1 JM -a. L yx*A £* pa^aJI ^ t_l jlflJJ -(pallidum 

4i,j i "' l ‘i jX/'ll £. a p> " 11 i' n~% ^ya (jjAiajj oJAj t t- j LuUJ __}11 

4 . .^1 -s.i l Ola^UJI (_jl .ka^Lall j t( jig-all 1 Uj ilgxll j JauijiLall LaiU 


4__ju^alaJI i" il --. V'rMu Vl < jc- clulj JLSj i—S^aJG jlSj jjiull (_J.il p>r>Jl (j^LiSJ 

l g ■><■»; Al^aiixjl jX-Jl illljjjSu (jJJ 4jj*-a iJllljjlLs ^ Jaia (jSJj ccllLuyj__>llj 
_«VI £odl ji 4 -pC-Ull J^Wl' L>® ^ UJ& LoJjC. tlllj JliLa 1 (>SWJ (jC. 

jjjlij jl t^all (ilg oil 1 ' Laj .jig oil j 4j.iC.lll! Jiiilj o^usl! cliao 

jiT'l l ^ic ojiall oJA jjli tLagi jjla^ol! ^rl-wallj ^^jJull ^LajJI j £t-all (jLm 
4 t j ..i il l ^pt- dj l i ■'u jll (jLuij tliLojlx-al! (jl t(l 1 (JSjoi _^laj!j JuD 

ig >>i» i {jjballj CjIujSjII eJA plajJ I 4-1 tliil j ^^jI! 4jaj&ll l g . ojj9> (j* (J m^.' - i 

<- «■»■>» JuLoj jISj ^-all o_^ui 3 ,jla Jl!La£ t^Dil i(_j_^uull ^-*11 (_j ^~»»j Jj 

,j a £■—Luj t^LaVl ^-all ^ lS J =^' C.'LujSj 1I (_> _>ASJ] £3ji<JI ^>-^1 1 

- ■ ■. -v W 4 'Q i j jji]l c-14. '11^ ^c_«Jl (JjLttl 4jt3_jl: Lo (Jliol 4 _l1Li p.,7> ,~s 1 1 <. i l *s 

.(v-i i-i _>kil) 
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j jSVl 1_ aA (jl _ Aiii AaJ 4ijglilI o3a .kLtjl Jj-laj ^g-a jA Jj 

^ ts __alaJI jlJ * jjl■ n. 'I LaJliaj 4£tall o_j9j J~s -nil LaAj (lil_^2tjl 

dorsal ijj g 3aB Ja uJl ^ *11 cl*ij 1 <*!*•«) # jaj JL*. ts Ju-si*Jl t—ijjjSu 

(j_c i alj aJVl l^Aj jlajllj AjjLLalL I <>■»> midbrain 

^uaill j (_g^fl hil juaidl (ju ^ajll AS^Lc (ji Ji _)±uiJ L-iL na j*! J JaLojl 

(JSu^j tlijjij ja o jaj (Jlak forebrain g^La^ll ^.lia jl iS A*$\ ^tall J In i ll 

A _ UAL L**.mi A^alxJI Ja9VI o3a (ja <j£i (JiJj ojjjSJI djliDLt-ll LaU J ILa (La 

[_J alCifl J ^ ]| jjjij Ajl (la£_a '^'"'a^ ^Lstll Jaaill 13 a (Jja _j/«jj (I ji ta i 

— £ail jiV- Ajikullj (jiiiialail (juj (jUaill J Jjh jll 

(jl £._9jOJ J_9 (. jail (ji (ja j*&_jll Jt) L a fr* <» (J jai •!) Wll U ou Lk (jJ 

II | A Jjl ja (Ji-b SU I gA>jy <—kc-L^nl) (jl Jl ^LaJ £-all o J£ 

jaj aJojIj (_£jiJ Ajsxlj (ja JlaJj t|tIjL».jiall A a~> >/~>ll i—jl-lA^I J d^L^-lall 

oJ_«J*a jl £_uilj (jUai Jc. Aiiljia (lliall CjLj Jjll (ja djlcja rw a ju 

(JliLi. o JL Al».ja J o jjjaiallj di.ia. (Jjaoll jL I La Jljj (LLlLj I j jlc . 
oi_A CulS Laiij cneuroembryogenesis <jyijl ur**^*^ JyjLl' * JoM 

I Ml J £call Jail JJCkJJ Ai^jall a La J jl 5 jj Jill J_j (ja > — ) l a U a til l 

j_ 9 vJLmj jl ‘ J Ujjjl J9 A.jJw-»w 11 AgC-laJI L^liJI JJ ^Jj (JjVl 

(jjJ _ 11 jl 4_*C-1 j]| LjliJ! Haul 4 - n i'i _ia Jj j to jjLaLa l l A-Uaeut-ll LLLaJI 

• tljljjJjll ojA lg-ia t til Tim Jll Agfi^axJI LpliJI (Jj^ glia 
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A (3f} B (3c) £Uill 

Cil&UA (>t ^ jla»uajj gju ufi jd»l) 4 jL i .m i l Til £)¥li« ‘3-1 J&ui 

.AjUiilTiaR jjfrj 4 mil nail 

# . 

lL_*ji jjiiL-jS jjjL-fca) l—ASj jaDI Lai 4 j Ljj) uual Sl t £w jm A 
» y_3 h)i%att JxuijSM £L»lU (JSL^J) sigJ ililwuijfl 

•(<^M jjafl ^ jj*aLa jo&l * jail) 

£laJ_J) ^. all »jAJS f a a Aaijlafl S&Ull (j& tijaJ) B 
J_ll£Ut £>—a pPJ_j y-JP Squill Sijj JtiaS js-Jajjj tiuyjiaD 
fl J_ij £} ajl HI (j—» 1 I 1 UUJ) JSUfB ft jfc (JOJ (JSeu\jhj yjLlajl) 

^ -'N ^Lka^l ^ ftj^J ^tijlall lj*jjj La Ij]j 

- ■ ■■ a“< lAJ__aj aa ‘ »j«U (JSAj (."la’wtJn'i ^jll tiUj (JALa I j±iS 

CjV\ >a J£juL_J j j j —<jii (j b ! la £a (JjSl jMJ Jaaj ^l n -a x l l UJjfiV^ 

(jLLlJI ,ji iiaJjj thomeotic genes Julaill tliLii*. <>» e jjLaa <lAc.jaa>a] 
C—^ V- 4 a .»■*.. CjLujSj jj$-b (Jj Lfc4?JI i*J*J*& 

(jjSij t ^ -l -o jall <-131611 {^J^Jall £tla*iill (jlc (JjSl J (jlj JjaS - (^3^ull 
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dorsal t^SJ —j-tJI ^—ilaJl _!1 la.j ge >LATu Ijl Jial i'^A 

4—jj$Jo 4—jUjiLa £«a 13 a ‘(B V—1 (JSuj jiajl) telencephalon 

\jA_ll a jfljil a dJ—li=k y—» Emxj Otx till_na. jj^Ja t'f^\•*. a) Sila^a 

jjLull I3$J JjLuII djl n> j»UJI (Jjuaill i_jSI jjj thomeobox gene 

4iaLui—JJ jj—* j (jl 1—il (Jiul (jl£ (jlj t ^ul-ill l/^ ^-La^ll |»oLj jjj 

lift (jji Otxj Emx <■"ilij> dil jjjIj] ^jJiJI 

JajjjJ (jjlill (jlj JjSjj (j< t!u Jaxjll 1*»A 

.4iki^ll o3a Ia liljjjifl jsaj ^g-ic> 

4j. k* j&\ uiV^SJ $$ M 1 ** 



44: A B 


^ 3 4j*ai. jj jA tills) j^2\ ^S ( -oaA i_» 1 J&iaA (^yvVlj tV~1 J4-* 
#Jj_£A £aai 4 jmuAj £Sjla jt Lai l£uijtLa £* (_j jJuA ^*31 

(gj>a jA >A i.i— j,«Ujj tjuiu uua fahaiA) gaijA yk Uki) 

.(<£ JiUauA <j-a 5Lfi ; ->wi i) 
y—A Jjni 1 4jjLaj 4£jta> (£Ua £-n ^aA tuai) ^JUj iJallA 

£“>» 
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gtitf (jdju f>U5l iSJ&i ( j 'JO £-» <>» ( ftbl t a A 

,■.-■• £y> jJLJl iuail £laJi? SjSL Sj2a AjSUia) Ajfri* Lj2Li> 

iluhc- J9 EniXJ Otx ^LLa. (IiIjjjU jjfla (SlaUa (ji JaaSbj 

1 J (j_!j j»j <.i 11 j j i m j j ,uJXu yjM (jlaliall if 

Jflajjj Jtu«jVI £-all (ji l-i" cerbral granule cells AaaaaaJI 

ft-- £_a £J_J Jla <jjSS AjjJt oi& £)} < *ir\i gja-all (jJI 

. jajll J^Li ilijjLu L^Lk diV^lui Aioljj iya Ail^all 
L^ljjlia £a 4A1L AjjaJu ^La-ai yi AjjjjSj uwul ^hjh^l B 
(_;jJUa—Mi) lia.a.,.,> If! L5*JI Sjjill tf-la.V O' O^H Ou 

a . <1 a j ; **1 * L—fait jawu 4jj< ill i~i Cilil jaal Iflj <(^laa ji^ i rt 

.Jaljlt Liua 

klllaaaJI j_jfia (jjlaljai (jaj cSjljail (j-o A^aaiuu (jl (j&aJ gjill !*• 
iJj 4_ajjj (jaJ (-S^lasklM :Vj' V^jAill tlalflutiil j 

liLJj ‘ t"'1 ... i*' ^'\l jjJaJ ^3 S' 1 -' '" a ^ {* i>'7»IIj ^-all (J£ (_ff j jlma (^ylc (^jC-LlaS 
4_maJl JaLaj^l I j] tlaila i^JaLaaa iLjiaJ ( t ^ ■ >Vn ^1 <1£ £-all (jV 

^_9 ■ ' ■ -!»!! j t_lui _ill Jja'JI lift l^-ic. 0jj 4 jjL2luV 1 (jjl jiil 

^3 *» '-v- I I 1 g < »■ » * ** 'V' ^ *1 ^<*-11*» C H Jaxall a (_js1_jjj o.^rw.) ( JSlajJI 

f -»$ .a "i homeotic genes <o—& Julaall <—ilja=>. jl V j»l *l_>"ij ‘(^*11 

(j a (j ( i 4(3lal Lall o^A ^ 4ji=Jl ^tiij ,J_y*j}\ JjaJill ^ aj^ilut 

1 _a. ^ _all 4_ jjItvII JU&I (jk ^ _jjjlall jjl jAjj LaS ^iJialjll 

^ a Jjl^ll cal^axall fj^jl qjji i^llaA Lijl1 A S 

2 ((Otx) AjjaaJI tJLllc-jia^all oi& (Jia.] jiiti AaiaC- 
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aj _ia Jl V ^31 $ j£jj jj^ia jC- £ixJI t_lul jjjj 

(Jij—aJjJI Igic. ^cjjj ^^ildal ^ lla. t ir-liWl (Jux) A_dl j^aijl JLiiJlj o jjjS 

. jjdJI ^.'m'lll 


AjjauII AfrUxll 

ia a3 t g 1 a jaiSj Ia jj» i^i diLil jj-vl l l^ia I tllTi ^1 Lj^UJI 

f « 

i_j_iUJI jA L g^. jil£ ^a>A ^ La jl j t ^a-ait CLu 2 i jx UsuuU li^lli.1 

jl_ill jjia. LtAik did jill dil jLxVI jSJj tAA-luxll L5UJI JJC. ^Vl 

i-*! -s. i C- J ■ ^ jx Jl jj V ( Jiil l Llili. jx I-Lie. ^i_i_tal AjjJi. i'll xj ■ *i4~i i_jxxj 

La AdaJjJ 1 . Jbu .ill jjj jill AjjliJI ^LuiSYl A -1C. jlj (Ia. HW'iI 

l^ui_aj A, jyi jli lilljS t ) -.."^ll JS ^ ju-iLaJl (JxlxJI LoLoj jA 

i^jui ail J AiLda J£j J)i>»r- jJS e^illx jjt Aijinj A-ld 

<*<*-! ■■■ II oAA Jalijl AjiuS jLul A » ^ im (JjVJ -3_yakJ t> cyk-J 

iaij _ a.1 J _a AcLxll oAA jC- Ai^*j V La jU dllljL ^xiil A_ua3jjll 

• « 

»^jJa jpxxJ lj ^ ^Jax^tTi d)IfAl {J-g ^1^4 


,_jjd jljjs. juiD. c.Lul Ax j^UI AjjliJI dll xamSjll Aj-ld jlj3 jj J 

^»Al jx LdwJ jl jSilL jjAa.j i ^jxjJI jx S^L Ai^jx ^ jj JJ LojS A Wn 
a -. ? 7I ^_x (JxjiJI jx j* k* f -»> ~vll AjAd AjLoc ^glc. aJIaII diljLiyi 

mL jj_LaJI joiui_Sail ^gJjVI J=i.l^xll ^gXj d j (oj£b Ala.^x ^ 

l__pLijl jx jx v_il\jj ^jjJI i blastula Ajx_«_^ a 1. ^j^a. jl V jLjibll 
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(J- <a * '<*- 0 _jJsJ! jlj iAusn\ <nll 4 .^ij jjJI Cjl ojuV (Jjl j/j JSJuJJ 

I jl j 44 jjI jjJI 4 mjjg II jjJ IgJ jl£ 4-iiJI oA& ^ 4aJ\jtxj 

j_«j JL__uij ^_S 4_u jajLo AOjJya ^2 Aillc. IaUjSjI j L^liJI ajfc UL^llull 

jx ^gj J)}\ tljl jjaaJI I.1JJ jl jjJ JjSli jjSi ^luiiiVI ^ jxauij Igjli i^S^La 
_jj jl 4(_£jduJl jjW.ll 4 JIa t4jLi j* j j!l j (jjLull (Ja.1 

4_JU. ( g_3 t g_A j i^Smj 4 f kL.I£U Jjli JJC- gJl$j JS-i ^yij 4jlfrjJI g-3 

£ _ a Ui&_^OU £ _ ^ M l1u& i j jkl *Nf g_j l ji^aj 4oi& jjLaj^UI 

puifr II 4'i^rt.nH 4jjliJI JaLajVl U ja.tj (jl (j^AJ IjAj ilgjlj ^gA IftliiLi, 

< J 4 ^all jJawl (jl j-1jj (jSJj i AJLi. ^gi jiil (_Jjl*JI p>n-\II jj <■ VijJfixll 

(_g3 jl ^g-'ma. jgi IaI ‘i» i <a j #1 jjui : jjjjti jj.1 JiaJ Ia j-ail SjjuOLAll 

Ijl l aC. j _ hill (_pa*J 1 a jail 4_plx]l 4 j mi ll gjjiSxj (Jj-la. jSj 4£llj 

Ja _ ^XcJI j ‘A qV~'4. r. £-|jj| j| £^lj jl fetal ^ lj-a~4- jljjjj ^2 4C-jjJa j^a >" nl^ 

^ ' '* ^ | 

4 -liLL) 4C.I ui Jaii u Lj>LaJI jli CjjLjjJI jl£ Lsl i jjLojll 4 jLr. 4 jI Aj £-0 


£■ JJ LI (J jfl (j _a o_jjfija\\ 4jjir>. 11 diLaluiajjl 22C. J.WT) ^gUll jaaII 4a1a*J 

. (jC- I siJjll J ^g-lU-JI _^A»-tfVoil 


ts _lc. ^LmftjVI j (_£ jl4.ll jjUuil jjj 4JS^L*JI 4 jlLoC. J ■'•'' Lojj j 

41_$jl jj ( _] 4. 1^ i - '1 IIj 4tjl4.ll ~j*MJJJJ■ .1 ^gi kljlnjtll 4,")l'yri.a (jjj (Jc-lij 

i-^jr.l j t C. ■ >. 4jl4 - r ’.^."■.l t4 j. 4 jl4 11 at jj dulS ‘ ” ~J ■ 5 

Ijjl^ ^gi l" 4 j-. II jj| jlj 4 l^jl jj ^l_^ljl ^>J 4 ; > ^) 4 ^ AjJojjj ^gi 

1 Jj 4 l ^"iV ’1 •< 1 jx 4 L 0 IS 4 jm'i-i 11 4 jL.ll | Jljj jl ^gic. ajjls jlaJI 
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_3 4__ba£ ■ * 'l^ j j W ^ t 11 ...” i“il "ij-s. 11 A U, j‘il jjl ljLal£ 

V4.* j ^^3 jjjj oJjjj 4jixj AjIjxj lIjI^jjIj j^)SJ {_$31l ^gj SaM tt 

t 0 /1 Hixjl Lil j. ioi (jl (j^aj 4jxiull jS_pl 4JjL M o_^Ua 4-aJj t4liaJl 

(j Ml ^ 1 ,2 4 ..i«>-S f A ol'i'i. ^ ~1 -n. -vl djlj 1 _ ff 3 4jj).a'l ill 4 C.Ll.JI (Jj j -MLi ^gk 

<> AjjaIIj ^iUjU <_j _jjj *Ul.lll llAjJ_^iJI oi* f£l JJ jl ^Ijjl ciaj jjj .^-jLll 

jM . -41 (j_a Jj 4-Jljia JUajjl dlULaC. jJJ (_£jlaJI r LJSVI ^ Jjj 

(j* A1C- Jjlc JPJJ 4 j*j i (Jclaill lj& 4jl.il (jl jAjjj (LDliJJ oJ W /il l 

OLuaJ I Vi »*yi j laj (jjjjia (jt LuiLuil j Vjl <^B3j c4jj>\*> 11 dlLal > a l lV I 
l J j i l .*'*'1 1 4jLaC ubjfflll 4 \-i l 4jj]Lb. - li ''j ? jjLuil (jC- 4i jIluwJI 

lilij ^glc. 4jA jJI lllaJ j <4j1a*JI 4j!ju jj 3 (_JjliJI jUStA^I (jC. jiaoll (jiaij 

<_£.}_a,] ^ JiulXa <ja .i*J jjUaj jJ liili. (ja ^g_a a jji. JLuaiLjl (JJjia (jC. 

jxjj ~ ja’i-a - ■ "i ^gA 4 > jVlll J l J^-JI 4jlxC- (Jjl^JjJ CjljJ&s]l 

. Ijjlc. Laaaa. jj£j (ji itiilj *i?j] (jV£ (^jil ^ » jVa 

j^inL* IIj £- (j-— « £-1J — jl 4j UjJjj 4 jL«JI a-l$J J^J 

{jl .>ilj j j-41 ^^3 Lilli (j-a 4jj£-a ill L la £ (Jjjaj (^jJI (<^jLljLa jj) 

aj_Aj «^»ja.*. a j jC. Lil j ^ a 1 ^ 11 (jc. 1»>i*lfl (_Jl«J 4Ja__)Lall 
1 g il tis l m 1*^ 11 S^iLall 1 ASji»J<a]l t" *1 ■«-all ^yaxA 1 g jl 1 ^-l^yjVI 

41 1^1 tlslj (_ 5 ^ki ^1 4jjlLJLl c-iajl! Uj-aj t4ja>j3 tl)ljjl£ Ujajk 

Cj)/jL_juaj (jjjlLkjVI (Jaajl CjVJ i*_a l^Jj 

t a&Lja jllj (jjjJjll "^1 ar- pC-Jj jl Igjl J-^AJJ taiaall oAiJai jUiaijl 
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11 CjLa_jixjJI j« ojjjS il)L^a £ _jjC- <■ .«j.‘u<f»lll ^lc i^ll 

j*yI < Jui4& CS$hucL) sjjuiI cJaJI ^ Aj^ojjII 4 r. 1 ,.,1 1 (JjLiJajj jli 

j _ a J jjallj 4 ‘jUmU 4£.|_uJ! jl -mL» j i.iViVI j 

ji jSjJL JJJa.j ( ( aikjJa1 LiilS jaoII j* 4_JLiLa j3 jjj CljLaLjij'VI 

I_g_o3 h*vlj jl io-lC-Ull CLluj ^jll frl.uijjiVl a^iII II <^-ll j 

.6 JlLclaII AjjaHII JUliVl 33 - >* jJJ Jsl jlk CjLaLui&jl vljjJto. 


J^c- ji AauuILj ^.'h j j-aJI lIuSjj 4£.LmJ ^j! 3I J^l5n.iV)J 

J_3 _oil 1_jLi. jl 4 j 3 jll CLl3^]l 3j'^.' L3UJI uL)LaLui£jl 

^m>ll jl £t«aJ! jjalio j- 8 sjLwl tS 1 3^ Ia^L^ia C l . V i^l 

^_3 a_)[ -u^l (_gj]! $ *> Iamj Ua j-o j-ioJ J tfjdiaJl 

3 jl<31 i" <1 3—* q .' —*JI 0jx>u]l jj£J o_jaj 3U jj'i> 11 

a —jjiJjl ^ vL»l (^31 3 ^a1uiVI jl ojLiVU jja?.j (homeotic genes 
3p—*5 3 3 & 1 oj jlc- 5iA^3l jS-aj homeotic jjjJjLull jLiujVlj 


jj^Sj A-iLaC ui& jli < j^aill 4 j.af. ^ U. ,.jll 3sbl_>3i ^i I fl^Ll=k.VI 

4 jlait La 131 jjo's ^_2 4'qr.l irtirt jS-aj ^ 


»-*i^. tillj] 4 j t^aill £• jjJojx jjjaJl _)i.i jji^ j<o 3 

^j| j_jjl u""' J ^ —° »4 ■<>■>» i ^ajjuil La Ijl 1 3<■*j ^)A.l ^ i■ /•<<•- (_j^jjl 

«4lia£i _ ila 4 jlu-.oc. oj^.1 j 4 J .1 ^ a ..i-y i I 3 jiil Siamese Twins 4ja'jul l 

1 4 a 0 jxox 4_ajai3 ^ 4 1 al 1 ■ .il l 4^gl jill jl ^31 - LoLu^a^l 4-1 a>u]Lo L* 1 ^ 1 ‘*^ 

jl_3 (jJaluo_a jjjjl j^ 1 3a' 3SS 11 4JjS ji jx» LS"^ ^ 

4jJs_31 L " 1 J L ~ ‘■-'> ' I 4]j£ ^aliikjl 3 ^lA<a 4 -<jIxj 1 ^^ .o?k.->i ^ j^-31 
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1 j£j\ jjjj JjblaJI J_^ll AjLaC (jC- AIjLq-o J*£J AJU ( _jic. UaJ 

Si.i a _jjaj Aijj ((xenotransplantation £ jjll <_$-***i L» jl) 

( J-N.--v.i l ^jLL Aja-V ^.n'iv'1 0 J>a iJlllc-UaS £- jj < _ s lc. ( ~'l«i > d l 

jjuwal ^jljLdl (JaoJl JjUa (jl ^Jjl j 3 4 _ia.i ^U-oi ^ ^IjLJI 

(JIajI (JU Aji 1 a-^ jlj tljiiS jj* ■ -4 a i aJ lillij jrU.il ^-1 _jal ^j^ 1 

J*n.* j i xj £-j_^_3 j^a! 4JjL«a el^JaJj (J> *>.11 _^>jUa £ta (j<a SjjjSL 


j »Yi 4j3l_)a. (JSjou A vj* >11 ^jli LHjy^-A ojiiu ( jJjuqjlI I i_j_jJ.iV I 

4<JiUll jx-a ^jj] A.imilLi ^-v-Jl SjJ *-_g jAjj ^jlll (J >j »JI ^Ua (JSIjA l^Jj 

(jUa_!l (jl_£ (jl j —U jujLall f ->-N vl l £-_jLj j-ail l^A <jl j 

^ 1C. J (_g J a.VI j»U a.VI <J£IjA (jlc. Uiajl (jiajj rlill jjt ^jauII 

1 J*l v I -C jj 1 ^ 3 US j£ij (Jlalb ejljl jjail S jjUa ujljjjjj 

(ji ^^la. (Lliuv j (AJJb (jl_ jj 3 j^UJ jjjlia. 4ja.l ^UaI (j-e IaUc. jjjt 

f _v-n ^ g;i nil jjjjaJl jaJI (Jj*-a (Jij jajj Igjl __yUaJ! (jUil life 

jj l v » 1 j i ’« jiia _jaj JJ_>Ull Ajjj-axll UjUll ' 

<A—1 Jii 1*» jl ‘ jliil a m.^jII LjUJI ^ja (J_jil (Jj >^~>jj ajI j jj axons 

O^-ij 


i~~' ja jj 4X.U1 ^jSLJl AjAajll (jl Ajxjilall CjUiUall o^A A^jpj 
f l >^> e.Vl djl__>ajlaLa (J—S 3<ajl1 ^C-ljJ ,j>a (3 jU L?-^Jfc? .^-“-^l 

(j^J Jjjj JA (j - *• Vl*'~>J AtUJI hj< ^l» j)l IjA .aLOUI 

^U-aVl ^-ai AUu IjLa] liA Lil ^yxlsj 4 J_^all (jiUll ^ l_5^>^.1 AjU ^jJI AjU 

• • , , _ i 

jj A_i.jj ^jil Uualaj Uxla (jjSj jjl ^11 A&lUil ^l_pVl ^^3 >a> V'J 
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tjl »;V' qhjJjL* ^Uaojl I-jIUlII ^ (JjLull (j-a 

1 gi l aUN-s. j »wlj AjIaJI dLa ^j]| 4_bk^/l jji iaaJij 


j«>« *.j> jaj 4_laik £jjj L&jj ^aill uLu3jj 4e.LuJ 4i&^a iluSI 

t ^(>..»< .rii 4flttx. j> 1 I ^al^J ^UIJ 

B 


A 


■f-t-E 

jjLU 


^-UVl £Uj 1! 
prosencepfialon 

Jo-jVl £Ul!l 



somites 
^-lAali J_^ 


«tt J) j -vtt £yt I—IJl^V J .»fl...t gJUj (A —1 Jili 


Ca-ix yk #j-i JU jftfe OrfSaJ (-j**S.-E) 

<> \1axx JuA jilt cH tj&j <*>« JU. £JJ& 

, Jx»Jt jiUa <>• o-jj»a 1I P jaJl jjjlaft tiSjll Jjla. £-» 4jla 

- ■ <*«■■■ j< L-friHj i JajJI jjUaJ 4jtj uuil uua Lu Jflj 

<^—5 4—Alu^i jaSH Cijkjfi 4e.Ua &i iJA JjLj iJtIajD JT jj5 


.\p±n 
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(jaajjlall (jjj&a<all ^j<a l. V^fr (jl j£j]L 
^l_ji £y» C)j& ■ *“j _^“>j 1I u' (j_^JI (j* JjVl *■ L^vi' l Ji- 

tlialuia.1 (jJI ^LSlb ijsa.ua o_j^-jj ojjjS £-li-al) LU1I S.1jSll <Q^I Ajj*^o 

* 

(j_a lc-_ji liA (j.u£»j (jt 13* (jl ^yll IjJAJj j»l.i*jl (jC- ^LiaS 

4j*i_J (jrfilli^VN.l iaUia.VI (jll (5-ijJj ‘C5^ _)i.ljll jl <—iSjiil 

t jj__la, (_jLul_jj 4j^)*xj1I i _ Ini’ll (jjj (_^j&Uall AjUoII (jS3_j (AjjjjsJI 4JUJI 
J > 11 Lai (_LiLi <ill_jjl Jli. Jj V l_jlaj SAjLuU (jx JjSI (_>*yl Ul*-lt aJjill 

lilljiyi fj _ a 1 _j_^a <Loj (jSJj (LCLiJI _)jLoj y* (jLLa _^iull ^^ic. 

J.1_ ^-0 (jl .jjjtt ill j_jlaall (_^a f ->jhnll ejlclj _jaj1I tlySjj tltUV 

4 JL 1 _jla Sjpfil JlLoJ 4j£lj .iic. £la1I £-0 ^.^Lu (_£_Jjuu 1I ^all 

I3& ^3 JaaJjj tLix-a 'fl 4 (_£ jLuil) ^jJI (_J_^2wVI 1 " 'L i nt __)1L jliallj 

i**'..nl 4jjJjj]| (j| (j.4 aC.^11 ^ic. lUj-HoI 1 ’’■>■'■»' j-oj (JlnSjJ A£>Lui (jl J-L-ajl 


^ (_gjlA. II 1 J jLSojVI tljUlflT- <Lalxll (iila-all Cjj^. (j-a AjalSlLa 

~“‘^H «.Lajl (JS 
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iIuSjj AcIm JaC Jlij (jjj AijjAa JsLjjI diU&tft tS —*1 Jlti 

fc 1 j*^ A «j»Wi ijjlaj CiJSIj J3j CiILjSjI jaIH 


•6#^ 

yjj Jj» jJU jU 5-. jlil 6 * 1 * (> A***flP £ jj A 

hidjJUl £uaI1 (ji tiiljj iAlyls Ajya»» Iasijjl ALLS jaj »jlcj 
fc-¥a^ lilljJ ‘yull piss yJJ ($Jjj Lu> jj^ JlJlal 

(ji ft (jiSVI jjjL-ui Asuji Jjuj jaM j ^uuB A*j 4 L£LkJI 
.j Tujim i <>» p j* j5j*a jJj A^jjsmJI 1^1 jjll 

3—SUal J ilu!u Xenotransplantation ( ^j^m £jjll u»jU3 B 
1 A ja! (^3 (^ja> (jm<«.u 1 «•>•> jjSVI £11^511 jaIII CuSjj A&lw 
A_aLu*D LjilsJ', (ji JaaSly (( jlxuJI £je jlaull (jlttj AJjxia Aju/i& 
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£iU £-4 yi Aift (jjjiiti) UaaA ^Jai £l,jji tjA SjjiUIl 

Aui ^O* ^LJ jU*-J) C> 4 bb£ (*M) ' ■ 4 >~ k O'ji^ 

.( CJ _!ci jjJ-aj) jUii LStiJ A jj i rttft jjla-«il o*® (J**^ Ui^i) 

4_JUji (> jJ^i) j-W* JJslaj JjlaVl 4^5^31 (j* »& £)' J±HJ 

jjlU) AjmusU jjC jjjliiJ 4jiimtt jjIaaJI Uflui JEu 

.jajjj jiSi <jV ALl3j 
* 

^ ~ >8^3 < '■■■' jgxl l JjC J^jl] l jLkj ^3 Ails I.1& Ijj (J )^J (jjl (_$ 

j_ ,11 *Ij 3 jII ^3 bjaa.1 jSI ?Aj>bll 4ja^U dorsal forebrain c 5 j^' 
4l&l aJJ J jiau a*jl Jl reductionist jii.VI Jjkil! 13a. 


IjU' ^jSJj tAl^all dll j CjULuJI ,jf- Ajftl jll bdjlx-o Aj £t-a^u La JjAi. ^ 
(AjlaJI ^bil ^3 ^C-Oasti jjijti Ii& (JlLal ajxaati Ax^bJI (jVI <—i_J*J liiS? 

£•1 j i'l C5 —ic. 4-Eul jjC (Issaall ,_j3 £ Jab (jl ,jl£-aVL j^- 3 ' 

_ajS aK lAk ^viui jl j 4c5^p.i CAjjzaj £LkJ LSJ^' 

.qsJ) bjjlaJ ^ ojj_>aiJb 4. ' -1 -» . a->-| Jjl] AjisjaJ ClLajjjl^jJI £ jj 
^I- C. j&U-u> jJjjAU j_sJc LaLoJ Jjii ^JyjlSxa bjlSisl (>a jti tjr^J 

CjLajkJI J* A-a$^j ojjj£ aOtli bj-ll (j]i ^Lail ^UaSlI i_i«ibill 

o3& ,jl t <n< LJ ^j_bjj a.bj ejlc-h bl ^jjti 4jjlS-allj Aj j .tt. nti 

bac-Luy J Jja.j ?£-ati AiJajj £t-ati Ajjjj ^-ati J^ 3 - 3 <_s^ bj^l Cji Jji-ill 

^ 4-£5bi.VI ti-'jia. AjijS (jr * . in . i' l Ajx&i (jbj '- 1 * 

(_^3 A 'w^»ti Aj jxjjJI dlbLaxJI a jl* < _ S JH Aa^j <—S jjj I^J ?^-all 
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gjLJI 

j <'j i4__2 jj iil_jjjlii (jl Ujljl 1 l ®*'^ 
{jr _A JU tji ^1 A3 jl* jA Uam«L tsiJI 

?*Sji 

Jji JAh 


Aj£-U4J»fl2l (j*Mll j£il 

* t 

Jj, <v_uJjjl-iil OilJJjjjull ^Sjja !HSl j->~ln i« ^-all jjLj j_$£j jl ja. 

l c ,„ V. ^__2 CjU-jIc- jj£j J ^ V «-jySj J^iaj ^ Aa-SIjill J^I^JI 

2 ; < ; ...n cii ^Ljkdl J >-sjxjj ow <-£ uj^ o' o^yj ‘ V-^j 

ji J_S j>) ‘-LjOll I-1A AOajS >J S jjJ kjji> && JJ^ i> 

Jj^u j AalObi jlcj jj] cAau 3*j A4y ‘'*> '*> C^' 

. \.i i t SAja« jjSj ji ^ j-S/i £* ajxa'i oiij ts' 

jjjXaJI J OAiftJ AjLuijj 4 aVii * ALjiaj Aiai:j-s jj^ o' ^ ^ 


y »J ?£jl ^ ^>.Vl ,3U^JI ol^Ot ^ JJ±S !I Au*^»Jl l£UJI j- 

< 

j_o J 33c- ^ ^.1 j ji ^ Aj&'>® OjI jaL Ojjia. f jii-u j^ *-* U 1 

1 *X^ „ iLlOjI AkG ja jAJI jx, a jO< *1 jJ Oilil OJiL^JI OjUjjS^I 
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t I I 

aftpa. (5liljui AflLiaJ j' J j Vi . n ai l £j1 j j-a jj£j uni <_£ji.1 alj>lj 
(J Jc- Uc* IgjtAaa. (Ja*JI (JLojj AnjVl A-ajJS (3^ a ^° jl 

i'iI j jl li_ft j-a jj£lj ‘AjsJaj a^jli jjgV jc. liLftli {J yj> jaj 

ls — S3 1—g-iV Ijkj *1$-^ * , . 3» .» *»H £y» £)jfe ^ _A? ( ^- 

A a i j 1—> ^ 1 ^ .•*! j..* x j-n. i jjJc Jajl jLa jjxj jjjJa, jxj Jj V I jijlnj a - o j jSj 

,jsl jill j»JC. jx> jgJaua (ji jl j tlftjSjJ (jjll (IxiUbXJI £Oall IgJ JpJl*J 
<_i_j_jtjj t_ji£l ojji Ja (Jj o^jlall ^ j JC- j_j£j»ui Aj3_^iall a L-jaC -V'j ^c-all jJJ 
Jj (Jax>i — jlifcll a jg^J jl (—jlujIjsJI (Ju>» Jsl tliUli CjI jji-JI jl 

"■■ | V | (J«Jj ij^ AJlJ=jj jLxSl 


V i] itljVVl «■ Ja» J j C- t. -n ^-La-aVl ^Uoixgj (jl l-i- . l l j.d -J j 

4_ Idj!_la£ j/j ‘ - w * ■» Vj aLIs _JJC AjjJa^C- iJlll-laJ 


j 1 jj j a j gil 4 Vij ■ nj t_SjUaj V j j-a jl! j”* 

I x.i x A. i J?(jl _j& ».'.'• -II J t_)iill lift ^i>'*v J Anll» < nl 

^ x Ijj^x <. LSij ^oll g ■ >■»*' £xoj * >j x. >- i oljlS Ajii j^jiaill 


LlSUJI -laLojlj (JjLuij (jl t JjSJ il ■ l-ij .u ni l ^^3 (—3 _J .uU jlj 

.lAi dlLLafe (Jxiaij ^oVI v-llliil <■'’.,I-V.I.'UJ Lojl — (JJJJ l^jxi i—LU jlj i _ s lll 

A ■yf'' ~..i-».ll ^Ij^l t.,..i\&V ^Kxall (jjSill (jl_J tlft_jxij aliil c5-^ 

ajLiVI ^ It*"' (_jjll CjUujaJI (jl lj~i> ilgjJajoj LjvLi-ll (j-iJ A i ln .x> i—Lxlc-lij 
I^j^l _ a. ^ J _3j ■>*«=■ Ajli liilij Sajjl>.nll Ll^liJI ^ jjju L^liJI (_5-i=kl (ja 

jl (_>bJ—jij jl ujl jxxa-J I jA JjSj i! (j^ajC- cP'JJ 
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ej_ft _ail Jill ^ JjII UiLa. J 1ft j±»taj Cj j$ia Jill AjL-oaII lilittJI 

jjJp LjLaJI ju ■*»V 1 ■^'V 1 jjj tllli] j te jj* »<*i bvLaJI jl i—ij*_)j tA 7>j*'l l 

«l l j^j ^'..,a*4 j^ull Ojajll 13ft jl ta jU^aS *—3131 mo jJ£ 

(j<* U jl - ^__i JaIju J j'b Jjall 4JUJI a 3ft J lijjjjJa (jAllj 

j__ajj < SeU’i^l l .-*lh J L>laJI CjI jib aJ.l=i £tall j-a «■ j=k J AS i l a jll jl 
jl (jSaj ‘ <>*11*» jll {3 j-o jjSiui jjl Jill < ") l jl /it 1 1 jl A-SjlaJl ^3 

0 jjUuaII (jja.V 1 £!-all frl jaJ ja J (_£jaJ La Jc. lami . jpSI 
A , ^.1 A. I I Ajuu-a__*Jl <_ajliajll Jj-laj jl <il!3 uiuij t j^ill alii jjLajJI Aiil 


^1 j_j ja y *jiaia jaj Jfr AAa^o jJ jft £-<JI J AiJfcia-a (jialial j-ailb 

u _3 t*ljLi_J AjjAii J ^-all j) lAjUil AjxSI j a jLxj JjSJ jl lilj ta ji£ 

J_JC. <_$j a&ll j laiall I3fl uYl!^il jl jSi jl LfJ^J j?-' 


,g_j| jjLi £ jjJajjal A \..i‘il l 1 jjjjjjlLl ^ Jaa>J I jJ I Aj < — SjlLcJI 


Jc. jjSS ji jlaj - <j>Vl l£LiJ U£U J* t AnuasJI gxJij 

j_ c. ! (;■>>»' ft v» ' Alkali AsLmus Jc. aJja.j-oll j aji£ b^La-J Jjib-a JL-ajI 

I frC-jjSj ALjlall (UjjLaa) U^l jjjJ jJjL jc. (JL-oj^I (jSaJj ‘ 

Aala. j* jL^aj^U Ajua>^aala Ajin»i«H LjlaJI jV IjlaJj t^iiljjll) Alal-ill 
*1 J <_£ jHu_a ^»l.laiuil l $» m jj jli ‘ AL jla iljlsluia Ajla. Jl 

A ijlaJI J.-. M.- I ' j a ^ ■:, ~iS l.l ^jjulsyi Jjualiil jjlai AjjiJI (IjLajk^ail 

1 g V- jJu-aj Auj^aaJI AjiaJI g > >i~) ^-aj tlgijUaj Jc- AjlaiaiU 

Oaj ^ill (Jajja^a j<aj) (j^u-aaia jil^a <_SJa IgJ Ajjj3a Ajjja-a AjaC- 
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dll jl—uij 4aa *jjj (_£_^il (jVil 'la ^^2 Ji-ajJ j_ja^all ^^jlaiil ^ 'c- 

(_3—LiJ 4_i«li]l jjla^oll jl IjIaT- h-s 1'tj 4(jj^)ia]| jIjlLo) 4_jjj j^. 

ig r < oU aJ_MJ »l j 1 •>' LS^ bile- Ai,^~ni« A^u^c. b^ld-i Vb-ool 

|Aj.luaD d£b-aj^ AjJbla j Jail j_) 4a *11 (jjalLaJI (Jalj jjLa-oll ^ojliijJj 


(_>aui—sdail iP! (jjiLuiVl Jbulj_)]l a jiA (JlLojj 4 j i, ^ir- bjli, 

c^i-ll - neurotransmission ^..u-a.. »ll ^jkJi Jiill - ^jlaJI JLo&U 

. dlLaj W.iftll ^oll i_juLta__jl o^C-la (J 5 ■ «J 


ojfc jl AjSjjill I." i s i ./i jll Jail jj jjjSj] (_gJjVl (Jal jaII -kaX<JI j 

t t5 . K . ig .. l l jjbull a j3 ' i ?*nl JLqj 11 b^liJI jjj Lo -laJJM ^gjll d£L«ajll 


^ (_ ya» l jC- aJiC-ULo ja dlb-adll (_$ jjp.all J-ldll ^ amjj 

1— all 14 <■ bd aJ (illjj Ajl 4^5jA-Vl (_yi aJeJjJl _JP^PJ o jdb* (Jc-Isjj jl j^woJl 

^_ik La jj—j A -Jc. (Jjlui—11 ( _ s i^all t—SL^ji-Vl (JjS jlxJ jMji] !•*■ * JJC- 

a Lw JI J 'Ula-oll 4-ijlaJI dL^lelijil <_i£jail (JaJjall lift jl j 


jjl—dll ej—S j 3 —j jaj jaJI jjLxj ja .li jail ^bil ( _ J ic. jJ)l5 

jli tilloS ‘ j ja .1 AjjjJnC. <Lajliu jl (jlLaa jA Lax I_jJli£ ^>l£l _yll 
A aVK 4 4 _) j-oli dll jLuia £ujj j eJUa-J (jlaba ^^2 dl »Vi (jill <uu*axJI b^LaJI 

I3__£a j tjjditl xa IgjJrm.j AW a j jdba (JSjxj (Jaaal jjj (jl ' 3 ^ -°J “ 4jljJl 


l <al 4 1 _J^. (_g j*i i.a I^A (_jLij_j (jc. ' * ■ >■»» ' jjLoj ^3 jjjj 

^ 4 —^ld, -d_Jl «-oj ^ill ^-^j.ii'illj jlaJI jjLaall djVbil ^.1 

4 . Jru«ll l 4 SjLdajl 4 jjl£-ol (JSS ^ >> ^-i t II jl » II | jl) ‘ ‘" ’V j' • ■•"’'I Ijjjaj 
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jjl *H * *»'a j 1 "'' <jl fill La^o l_j. ^n*i o l» >ij l i4j|j (■ Ijj 

.^oll JJ^ W UJ^J 

jl ^_Jl _*JI ^jj^i—jil AjSj—uuAHI LllbjlaiJI iluAi jl ( 3 ^J 

f I j -J ji CJ jju La jAj tffiLno 4j«alik. jl£ £toll AJli JS jjLajj <—£LiaJ 
lift jl (jjjj j&lj 4 AJSa*oo elll jJ>aj jjLj jl j£oJ £ioll t>a Ai&s>-« 

l_jl l^uia (jjll ajaUll iIjLal^iyi ^Al jo (jl jSiiU Jpa.J < J-a T i a ^a JJ& .jol 

' »1 jjailL l$J 4iSLc. V cs j 11 t* lljioa.il (jl 43j*o — t-lL-aC-VI L^- 

t 

jjjSJI (jl J ::^.l j j t^_oll (jJalio Aijiajj ^jla il_j L ^ 1 t5^ 

j j <. — 4jlaJ| d)jo t^\lj> JllLa t.lituj <JSjoJ IglilM a ja3a ejl j l oa . i l oifc (jo 

Jjl^o JsJ (> L£UJI jjj Ajoflljoil jo jaUj <_$.>' jW' cAj 

jl^jJl (jo *1 jsaV Ajjojjll AjiLu-ali AjoaSM <A <M- M ^ OiPJ 

( _ s _II l^a*J e-uai jjJ j^j^l (3ji=JJ Aj£'^ ^ AlSJJ t^. ^al l 

ojAj-j?. ^s—3 jA AjloaJl o^A jkia jl jSilL ‘(' _V J^) 

jU.» U (jjlSijl li-jiio AjjI jjic. ejljjijo £&] i>j3 ^^jjl-^ (3^° 

i jlja. c-lijj Si-jL pljj AjLaC. IjA joVl AjAiJ t^jJlill All j]j 

jl (jo jll (jic.j 4 £ja-aS AjSj*o (^ill jl^aJl (jo frjaJl ^1 j] tillj pJ 
4jUi Igjli 4 «.ljjl jl JO ? l^Lal (^ Ai JJO La a=. (^11 J^u AjaJjljJ^Vl o^A 
i_jLu__ ua (_g—Jc- ■ ’ l»*«ll JjLaJU Igjl tdlLajlauJl Ja.1 (jo I 40 I j aJ mV LaLaJ 
'l l (> j-}£ Jai ^O (^pUaj^L _joiil LoJao <^^ a J 

o ilV'MI ejLWl jl 
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* liljLJu jl jM.'ij a Aw .ill Aaaxjox ji ipuji jsu cti i jtsj 

jj J ^SjLi jll jjldJI jU i4jt_lLill ^Li_aV I a.'i^a <all AjjjLull dijlc-lilll 

1 j—all J jjj i A . 4. 44 *aI JjaJ 4_: jldll Jajl j jll J 1 "''» ^ jd'l 
jjaljill (jjiVi jt lilljj (AjLoxJI eA& Ujl I jjA 4 j h sir JI LjUll 

da.* *sj M Ig >>i» i 4jajl jLa dul£ jj j 4±i±Jt 4-j jldl l »**«!•» ^•^.‘'11 jjj 

1_)_a1a Jjl oj.na.~i Lot 4j^jliJI IjJajljjj 4 j 3 jUI )U^&Vl jc. dalxuljA 

l 1)A—a*jj i(_£ jSjadl ^gjjuaxll jlgjJI ^yjtsLuVI (_£jliJI dlj^H jjA ^Jc- 

a.M.^1 .'I l_£LsJ] ^_ljVl j* Lag-a Ip ja. jl Ca »J.'.l J > (JSjuoJ 

<*-* Ji_J3 »a_-» ^-1& a j^lc- c^^iijdll ^Lajll ja <UI jj 

aj— j& —3 4_LalS ^_sljJal jl Cx^-wac- Ijjjjao UL-allul ^jill CjljljJaJI 

4j£jaJI 4aAuaxJI LajLkll ja ja£I A i>i~i Aaij l$jl ^^JniaJI (Jfwu]l plil o j£Li 
< _ 5 -JJ jj^aJj ALoj o _jA La t lm-> tiT-K ^jill ^all jLaj _jjoJI C-lA.-U 

g rjm’l <■ <1»>ij LUa. ‘ (3 a*Jd]l t_jjlaj di^Li. LS $ j£lj t4jajL.ll dlljj j£a]I oAA 
ja jSI AmI.u^iC- Ijjlik ->aaj 4jli S^AjI j ji, j-ig. {_^lj ajaj JLa. jjjsJI ^^Jj AjI j 
4jLb-a —*JI LjUJI aIjJJ ^aJj t ^jn Li"'I L 4-]g.»jall (jjJbliall IaAS3Jj t jAlaJI 
jl —C (JSjJj—J jjlall j* jl£ ^gjll 4 jj. <-ia II LjldJI jSJj i4jl A: eAjI jll 

4» jiLill t ^ — Y j£ji jJail| (_£aJI t—SA^JI ' * j*f '‘*'J ‘ di_jd 

a j jl jj-oJI j jll jx j’ Aj jaljjll jLajj ^jjLall Ajjillj ^LijVI j* Ajj-all 

. ■ Lii^iLal l 4- j'A 11 )la *'y'iH jua 4j V A AC. jxj 4-*jlda 4 JLaa]I 
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yusi f H J I j—ai y-i CiLlaaJI \ -V Jli 

peripheral nervous system 

l- (j —a a jjUH <LuuaaJ) jjLxaJI (ji Jaaij JjaaJ jaj p Lui A 
J; ■''S' ‘JIaaI j_jJ] J^ua^ll (jdSljj it AjSjaJ] 4 jx^*JI 

AJjJI fjt Sj yljj\ j^IDj ,4jlua*JI <_alJVI Jte- AJLui 

Jil J_ jjj 4 (lu^l *> a.'UHj SiLuuJ) Jia Jj|jfr AjJjS (j)j) vw * jjC 

Aj,wi. .& 4 ■■jV* (ji Ulj>* A -vm yJj AiLuuJI i AjIJjjj ^ 

Ui A^Lua c *uJ ^ie 4.jLy>nn C£Laj31 JLuu <y& So^lj 

,Cjj_Ai I—$Jli 1—ftuljj JS CijSa (jL cilkal) l$j (^lut (^jD 
.AjLhaJ) L£iaJI ^ai j-a Uflljj Ajiuaidl LpUJ jum (ji AaiTuB j 
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ventral ^ ihill j—alt J AjS jail AjaanJl U^LaJ ole^at B 
d_£ (j—« Ijjj£ jj£A sjjjS jIjcL AjIjj Uiuj jj**JI born 

#<i3j jIjpI Aj t_i jk fjM jfr I jl (ji]j ,£juJ| Ja J/i... Jil 

ji A—alaJ (jj V%1 Ajm -ilb IJA J^e (jLu) >*jfl f U5l (jjjaJ) J 
.jliu ^ jJl jb l^laJI dyt Jii llue (jlfl 

(jl <-jij*j (connectivity (^KuaJill Aa.Jill lldJ (jkiJI 13 a <_ 


.'ll -»jl..» I^jA _lj «(_jjl_a lal j ^Ic. c_iaA l$J Aj'iji-vll 4_LU~ax!l jjLa-all 

l^j j»luu (—a_jiuj AaLi. J Je- ji j.nV< (jjl Jl ASO V" I5 jj (<—liaull 

tliLJl A*aj (jl dil.vjj Aiip% (1)1 a J ditjjuij (^Y—V (J£j£ JailJ ^. >» jll 
(_$l J ( <^ll Afilala .HWi J ^■■altll ’■ ■"!' .^e.1 ..Ti Ac .jnn Aja jj 

f 

I—jjld. dim—J LjjLa. qa o. T jk u i AjjIa llajja I g n) (j* -W*» j (^all J (jl^a 
A—jjlS-D JaLkil J <AjK.ll Jsjlii Je aLuj! J JaKoll (jjj jjl Jj Ajinaft 
A jaj jxl jC. j A ,..~iM 1 AjSailSjk# (j -**1 . ^ A j J^U] t'lllj j^. j i i 'w 11 


A jn^i —*JI jjlaxll fC-3 Je JC-Luuj jll l oAgll Jatla JiJ J LtjUJI l^IlLj 
ijj—S j ^Jl dlUlVI o3a J£j j (^rj"> ■ nil <■ Ogll jl Ag-^ll JJ CiL^aj jll 
I fl . i^l j (o_jl")A o A-ale (■.i.lA (jlil i« j^-all _jaj jljajl 

(jS-oJj (( i>(j 11 ^IxJI jjx.HI jjc. e.^Ji I Aj-bkll AjliSJI Aj3 Lu Asuaj diuul 

(ji Lo£ (cilia a*j oJJ^a oj^uu j^Jaj jjSi -v jj a' iJjfl 

. A toc** il \\A9 U 4 i l■vV.i l Lsb^j^j9 ****<-» Sjii^ 


•ipall Aj_jj_^jjall djlo_jlx4l ji jk aja^Pll Ija (j^aj <_jLiui aaJ j 

jl All—il j o — L)>IaJI jjj Aju<*i» 11 clj^Lua J (jx aLIS Aj_jxo (pi ^jlj 
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jaJ J jSjJLi jj 'i-n. j cAjliI jjll djLo_ji*-ttll (j-a La£ )1^>J 

eJ o jLlaII Jl iaJ jjH ^jU- J.lj-ax ^ .AP 

. -^1 ^;. . ~'' l ClL-uJI JUaij cjjhll li* W*J ‘{j*® A CH 3 *-? t* U *^ 3 *^ 

i*Uj> _1 la3j i$3jjj 4^*11 (_ji AsuJ j dAsivljiJ (jUaj A 0 ^ j'n>l l 

1 _ ajj (jjjiJI ^all (jl (j-» fC'jM A AjSla (1 jI£^ja.1 A) 

~ l 4 J f Ja_i u _1 jA Lax AjJjlxmJI UiliJI <_ai?i Jj ‘^ia 

jJjj V Ails 4 tljl jxll (jxCLa l$i& JjJJ i^iL-aj lilLaJ LaS 4ililjjSali 
- j - ' i». I I --> -w oS jLj^ aSjjjuui AiDlc. a! 4 ‘‘i «ij 1 J-Vl liA Ji 

a^/. ljUVI o3a (_>bj3 c?iil jA t5^ J=^ A ^ U^J 

2 . 1 %. - ■., a*i j£\ ^^Llapajjll vlAilaJl) AjjI jjil ojLiVI vllUll t^ ija i ^ . l ll A 

j__liJI (jjl_«j]l ^—ilA 3 U 6, <3**^ AjxiUJj A 3 ^* ts^l <_sA i “ ,a *^ SAjP*^ 

Ja*j g;3]l Jji=JI f^aJ ^ Aa. Oj^j £a 4-a=^a AjjUi] 4^li>>. j^'j 

A _AjjaJI ,ji (_ij*jj jLioiVI diljlaC . aels^j ^3 

£. _o tlA__jl jjaJI ^ AjJjVI £tall ^Ljiil (jxiwiU L_jA_j^ t3 A * J AiLUaiall 

lillilj 4 - >iiJlj (j'jiall JLaJI jA La£ £E-all t ^nra jja 

t ( 

^ 1 U\ ^ > ^le. | J_JX AjJj-oaJl Jjlc.Uaall ^Lu&V Ajl j £3jAJ jjl 

^_lc- oj-l_a J_al JjSVI ^la-aVl OJ^ *—L>* J 

(JlaJl tAjjjmll (jjl jilt AjAaJi] A , jn> JI CjUfiM ( _ s -l^- -LajC-'^'l 

AiU-ia__all (J-j\ a jLtxll jji fi <jxj ‘A*3 jla)' jxj]l CjlsLaC i . -i u xj ^fuiljdll 

J jjc. 4 jjSVI ^LLxV' ^ >.1 jl£x j> V f ->ja > ^ ulb A--aliJl 
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(jl ' 16jjiLw {jc. jJjj L#j9 S^jI jll diLa jLlaII (jA (JJill 

A t"l\ i‘il£ 6 Lid jjt e-li-la. CjIajLia »■** >«fc- Ajjjjjljll lllLllaaJ l 

J—aj ,. fl Aau C* iIjIaC A mi) ^jxaHj Jkau jjlaii _jLuia 


<. tjftn i<Ls jH)UI SapaJI ClLaijkJI (^li. (jC. aJj1uoa]I ( ^A £laM 

.l^U £aj L$jI 3 £a SjjjSII 


**4&'Xi+ej jUUjJS 



A S1H all —LJI (jl Joij ^511 JAljuifl t>» £ljjl A*jJ tf-V Jiti 

S .H > a ijI—aJAc. (jjJ—4 l fltjn-> {jjj Ujaj JU £la!I SjJ&I 
CfcJ—# A ji ii^l ni l £*2ajD (jl J jaa j CiMA.ul 

j }* ' y3S (IfiLajH JbLwij 3jU*tl Aidajfl Mai Auua*Jl jjU.aU 

.AjLIsjII (JLUaH 

» *< *>1 (5 jii OUjjSjj S jtifl <jjj Ajtjjli rtfirtj JaLui : jLuu 

.s jjan 
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tjj *5) &u-ai hjUj ^ :0w 

^ C- 1 ^ ^ ‘(WJjJI JioJl 51 Ji) ^ 

Jj-a.j f-l-C t- IfMu <iyiU Au^afr JjLa ^ 

uSJj ‘6^ S >* t^U-j JLj-JI ALaLi olkeV> 

fl- ^_3 Vi_fij ^ AaAfctfl ^Yl J*U5VI (> 0,> Ija ^ ^ 

4sU * L " a ^ ^ u» i*a-a « <r A^icvi :dij Jiid ..gj) 

u-? **i U> l^i AJS-U e fLiiJlJ 

V A^xil U5L5JI n ,L^j .(^fcj) Jl^i ^Jj ^ J^jVl £4 

*■* ‘CAD M Hj ,£J ijd ^ 

il-^lj tf>^Vl OLJJjSll ^ 4—*3ji« J^jVI jtdJIj Jl^l 
UaUl iaS <j> htJi\ >h 1&J .l^js ^ AjjaJJ) ^ .A ^ ' .hn 
jl »1>» <> OUjj O^J <lAjL0il ^ 

. 0 «• j m r j i m) au-iiJ J (mi) JS ^ 3 

CP ~ J ‘ 5 “^ JI *—&* .^13 a JA Ijjsi Jjg. 5jV^. 

*^J>1I v* £*-i» ^ 01 UP OJ** ^31 Ad^dl jjUdJI 


<^=_UI CiUjkJI ^Jc. Ja1» JJj ^ 

jj 1 —^ c/^ 1 £jj 31 <J liJjjj <~_JI >,w-,n 

^ e'jAfi £UJ ^ :jia ^ J oij* j v*. ^ l£ ^ 

t. 1 jjSS JJJj Jt. _J^1] liUi^ SjjLijI UjU , .-,_. 

^ 4 *—* gnui 6 v iyti. ^ £ uj j ^i 

t-^uji 4 \, v j_, ^ j ^ ,. |I-; |_, 

£->-1 0- C- >> *> jil 0,li f4j v Wj H« 



I j] AjJUuaxJI (ji^jl 4jLi <^a 4judajj La 

J a, "JjK j 4(jjjlall ‘"'I* '-- iIjjLda jj IgdljC-l ‘ \'-J villd (JjSi jl Li] jlp. 

~ £'>-&l u£? ldJ3 £• jjll (Jld jc. 4pjlill AdjljiJI ^La-aVI 

jj._ J (jjl_all (jl_£ LolS Ajl L-bul j 4 da. ^jj-iaal < _ 5 JJ IgiiUaj (JlaJlui 

^.^j'l (jijjwull -A.. Wij dl j 4 jj£I £l jiVl 


Ajl tilld (AllaJl odA (jJc- (jujl jdVl (jl (jaJJ (jl A i lift dll jaLo jA 

IjjU. £• j j (J jpj (r-Y Jlii jlail) (^ jUJl g ,ij>g~il l ( i . wkil l <-JjUj ^3 

^gjj £■ ji (ja Aliij £Ld jd Aiol£ CAel /3 jl A.jni> 4_ni_<ae 

44_ajjld Ja£s t'lunl Cj jL-aj J^juai A^ildll AjjjuoxJI IjjliJi jl iazkjl j c ji.; 

Ujli. LidiJ (jl (-_>_)l rkTill (jd AluiLui (^9 il)dr>.j t (Jilxll £d Ijjjhj Aldl£jd (Jj 

(jlal_id (_g 9 Ipjli. lAlie j jj Aj'n'p jjjli^ jlaLid (jd o jlikd 

j ^1 s^dil (jl 4illd d*j Ig U1 *l j i die. liLd&lj (AjlILj jl jj 3 ^U-dl (^3 Ae._jjld 

L g . 'il . (Pll iJjljLiVI ujl^A^a (jc. dj^ui9 ^jJjLa^JI Ij^LaJ 4_Lolj]l 4 jux-o*J1 

t s) J &VI (^ A tliiLS £td]l (^3 jlalid Jj (Jxdaiij jd'n) (Jilajl jlill £td (jd 

1 g.ii Li _Jal j jd ajj 4^'jl ill (_5 dl l^J ALlidll AdfuaxJI LjjliJl AjwdJhll 

Aup^axJI jjLi-Jl lg j^ill dlld jkdll 1 fl >■’«*' aU‘^»V| 4 l.^-i j^ll i"'-adA/t. J 

jjjxj jd (_g jinidll IdA die 4 Jd±j Id^A j 4 jlill j*cdl (^juulail _jdill frlijl jlill 
(^i Ajjurmll djjL-saj]l dlLajLid 4p jj ^jJI AddUdJ^I 4—lljUiVI (jl — <—sd^JI 

j^Jaj djjfVd jl jdjjj 41 ^ iii Ldja (JdLull (jSdj — jjjiaJlj jlill (jd (JS jxd 

4 JJ jl_ii. ^1_^dl dud_->] (jljjill ^Uxdl jl <. { ‘<^;llj j»UuA jl! ojjiid ^eoll 
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(J UuL (jLaxll fjA (jl t l a rw a . jjSI Igil Jja-a dboui JjjtiaJI £la-ai <jl La£ 
A^jllc- (jl (JuLajl! (jSJj t<—ftAgJl SAjjS dll jLoij Lag-La (J£ ,^i (jjSj 

(jj^_j j j fc*i t__a L-jIIc. jlill ^t-aj £t-a (jjj di>L-a_jSI dll3^lja.l 

(_J^1 J i j *<-i.1 « * utxfe AjIa. _jxju 1^-^e-J iAjii (jil Ajla (jx JS2 dlLa^lxx 

( jl_all J_£.1 jil I_a3j (^ jiSl\ Aj±L-aaJI LiLaJI a-vTi l^jU «jU jix Ajjj 

VJ ■ J — 1 fl*<j« dilsDfcia.VI _J -« (jc- (JLax diajll 1,‘nlfc (jjxjuj 

jja-JI ><ul micro-ecology 5Mi!l La-jJj£jyi c> £_P url! 






£ Ur*-** J* 1 ) 

i >1 


Uiui jy) jti £laxi yk JijiaJ ****> £jj SHJ 1 * 3 ‘ r-v 

JJA-aJj jLxjVI £;i <jfcj#2j ‘0 ‘5-1 JSwi 

(J *!j> 4_allax pi j_li (jj_J ASjlix Lailj iAjIjjA aJJax Cxuul 
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U—* <a^axl\ U5WJI (ji (> .o' J® J jijUaJI 

If 5-11 tjSU ^3 UL*' ^jsjj .Ija, AiHa-» 

lt-^ »jJl—5 Jlj —j V 4oiua*Jl <jl3 il^LaJl ai& ejtc'l^j 

4 -a.jrm a—!l (_ilj—AVI ^su LAj4j <4A.jil Jjbdl £4 liljUiJ ^tjiiuil 
—J| ± 11 * 0 * 1 1 UjUJ <ji js-ijjj ,(A JlaJI jA L«S) 
ia— mjVI ^—“Jlj (C) ia ^A -a i l (B) Ajiji^ll £_aJI S^iS ^ 
J5L-a Jak»-J) aJI ^ LkjU l$*jj ^ - (D) (^.okJl 
*—‘Ij L—ti VI al-t <jl >(-«»-» jJjj «lJA (j 4 jj£ 1j 

******* 4c jiJl oJA Aliij .AjjJj jjc gljS £4 4SjiJw AjjLijVl 

V Luj dua. <> £|^Vl .il&jil J A^jjkiJI 

j4*i —ij ,aj*iL±4 Jai <5^ii Olall La Jiaj Jj <«.vw » “ a .<.•>. l*, Ia,I»7 

A J. * , <a r ' *£** <#■>»*! *«jVl jull u'l CjUAc 

> :, “' -J 1 2 ^ aC - (csJL-jfl ojlil - ^eo. JiU) ux.LjjJt (> 

l_Ajjb-» o_i3j .1x4 £jlaJI ^a l$Cjj fu (fLajj) <jx«bjA3l <> 

• i Cft i V fl dJLltXJi ^1 JIxaj 


(wjLo^lx^Q A a in ) <J 1 4^.1x ^-ia Jl ^ ASJillj t ** a a**i l ai^ 

U —^i A tj) ^3^ C^ 4 ' U£! I—lj$Ja l «;<j f^sxolcj 

4 J.’“^ * ^ lj->LiJI i ._lU .1 1 ?jjx_y <—DLua_j]l (_^l (jLij ‘ "jl<uLu (_^j^]b (jc. <il]j 

;jJ—J (jjl iVill ^.iaJiuudl tjJalallj jjc- i ij^ Jl 4jjC.jj AifLuLo ^ '■- 

^JJ— 3 —-bj (j- 3 •—tli-iyi :4jjliJI il i 

■aIai'". /ill (wjl^AiVl (3<« I 1-2-^ eift (JiiAS >-* 'j*a ; iAjLeLi]! ■ A >y *** I I IajjLsa^J 
oJA (J4 JaS3 l!ii.lj U ja. (jl (j)4 jaijl! ^ic t_j*i]l ,j4 (_jijVl <_Klj«JI cLiil 
(jjj <>idlia (_ji ^LJI j >4 (j /iK*! ! _jL]l ^4 (_£il! j& jJI 
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— Al J—(j —» 4—A j-U-oC - Uila. Jc. ojjL-all 4 jjLa^JI 

A—ujjjIJI <^3 A —j1a*JI fl j>A c(£-Y JS-5) .l^lj ^Lj| 
l . GS . 1 A3J JjxSj ^jll ^jJU-swJI JaLoji jjjl jj jx jj'S j«B JjC. 41 j‘»... ^ 

CS-aj^JI J £x (jLxjl ^ ia-^l'i j J l cM U j 

t4—itl A o A— jc-jj -LlxjV AjuIauVI <11 j^lj (jc jjjjjj AruxwJI 

J—ai £x <Jlc- A jSjL jj Ajjfij <=k.J^l jj4UJ JaLftji aJjjj J jjSxuj 

CS—® A —l l^ll ^ l .i )) Vt (jjluJI -\-i .W*~'l l ^jx 

f 4 1 " , ‘£—j cjl—1 °j 4j j l .i i < < <—sI-ia) jAm ^^ill _yu <jljjJI 

^Sj_llj (< il"iAal l Aiiiiajil 1 g i iL,-v^ jjjiLu! (jit 1 j '" i Jjxl _)Lui,VI 

JJj—^ '—d-^jk CP C£*i <1^J jijj (% u>^R j (j-aliJ) (jlalall I j* jl 

O'® JJC. (JSI £x A lllS a li-l jil ^ mil jl AiLuaxJI 3jjl.il! 4 j it il l 

jLkju CjIjjAj jA Ga <_ijlkxil J£j (<jajljlall (<iilaJl) <ulj j]| iljljjiSlI 

J'—^ J <nx-a*JI JjU-JI CSX^nji JjVl £ jUll j jxjll J! La] 

< 

*<_£0^ t —I^L-a j ^JL-al i—OL^a^jll j Jot ) ^ t Ij ^jjl 4 >MaV<V/l i * 4 .1,»\ 1 ^l| 

t 

J-i*-a—J (j! j£aj <n^a*JI jjLxxll tliujl ^ 3 jjjxJI il-il j Ua. j| 
AAuiLuiVl aJcUll jG jlSltl Jjuyj a4jxS cjaljC-j AjsJaj jjaljt iJS ^jc. 

jjLa^JI tliiLkJwi (ja iaLoil jjliLLy Jajljjll <a.jJ ^A A'i'rN I 4_Ja*J 

ojlc. A ju^ut 1 1 <ikll (jl L^LiJI j-^ 4 ... l l 

6 "A L)' ' |X > l—jl J J <i^5 a! < l, u « aC . LiLi. 'tail i_ sV'l _jl i-” >1L 

‘<i>jli. 3 jLi] (jiLj 4 jS1iJI <j4i-s»Jl 4 iK 11 (J«kj ^^£1 Gil£ ■ - >^1 ^ \ ^] | 

- ^J ** 1 11 ( 2 ’ > \) a_J^l£AaJI j jiSJ Jr»S* J^xljlixll y ^j£lj 

— 11 |J1 - C. <}I^J Ijaxajjsl] <L_)>ul <J_ji£ U\ ^a„ (tilll al'^l l 
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£A l$Bjj jjaj < n^ 3*JI jjUJi J*aj ^ 

J->& * j-^- £—« i>ljpM Jj jA? t. J^j) ^ iP^} 

j_jj*jj ^-CJ <^—1) to jA j t(i$J*Vl iu^uJI jjla-oll CjLxj^. 

t 5 _b J _«jB j-i j& ipu»a 3 ^ cf- ^ WWjj 

Jljjllj fjC-ill JS3 UjJ.-ao t>l _£ <jjj JpUa£U t$i* 4 a2j U jli ‘O&J' 
jjS-oj l^jli t^I»L'U aJjjII ^ Ajfi/l oJA ^1 Jlol tjA ft • jll ^gJfrj tAjl^jl! ^ 

1 jjki |jlJ Jj]| till jJj^aII t_il » .t >i ] ji fC-1 iy> jA to juiil <J 

Lot oJ<;< 4 j^o£j ojjl j tllX-ajll J^C.1 ctu^. *0 J*j <3^. £-oll (jU^i ^ W^) 

^ ‘ jj£” <_ij^ tljX^ojll J\ Ifrjli i£ jUl 4ju ^ ly* fj&pi ‘-ay* 

til_SA. t j iVN \ Jut AXLlUl JaII l yJ jS3l <«i ^yAUlJ tol JStl (^jij# £ jj 

.(B J A O-V JS-i) ^ jll JJJ-a £* -Ufr oaly 

-J... o-'l lJ tllX- 3 jll UJjSjI jj-itGlt -Ipajll ItlAaaJajjll 

a £_oil 3 J* * j_aj (jc. CjUjJ til l^-oJaj ^aII t^lallo ^ 

tllltlLSl gJjUtoll j jll yC. Jill JiSaill t> Mj ‘^tiljJsJI 

tf lj 3 *..:«« t-iluiill ^ ^oil 'o_y£ J 1 ‘C^' C^ 3 *" & 

Ajiilajll AjC-jillj AjlaJ 4 _uj -juluii ^jit l! 0 . 1 aj a jjtoioll (J^IaaII t>» 

3 ' ^ II Jjall £c-a ^ XXi tillj Jllo t^t-oll iJJ^ J^Ija tjlj 

— S^jL^oIaII ij j- ^ 'l l ^-all o Jiia (jiallo (jl — 3 ^1 >- 0 jll ^uit t-jjjxxJI 

aIjImiaII i * j^V'l l <*iljl^»ll LjJj tvl>ljji*Jl (jil Ia^&j Iajjc. J>. ^»j (jl (j^<y 
^ j jj-'l ^jl JJ—11 (jAi^aaall (jixoj jxu^JJ j^aII S^^ial "2Ji jslll' 0 iiA Jc- 

A w.A -\ll jjjj Lo jAj 4Lla Lji^l J 3 V 1 I i aI I 
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A 



£La!I S ^1^11 ^inlil l JA$\ 



u!Hi ’la 




A ji*^fe jjlxa 
4 ji) JAJJ 

<>.V^> uib*l 


CiL-fclf. Jjjfij 4**U liUj^a. ^uali, uUlbu* tt-V Ji*i 

Oi 0-£*j» Ifii uijS OAjjjj Au*a»J1 ^ AuiLU 

KajJI jj*j 


.il&Lajll ^ tj tla Jfct4j A 
(j—B t j tii j j-Jl ijuil iuUVI AjSjaJ) jihinU ^a.Ja, £jJ B 
4/JJ lj* iAu-a«Jl jjLw» 1) (35Laj j+i JjS tAi^uj^D <aWl 

* Aaaa*a 051^j 4ju jaH! £jji*J| £UaU1 
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.somatosensory 3 —o* 3 ilj 3j>ua—*9 

.(Stanfield and O’Leary, 1955) 
gAuu J Sjja-» citai ^1} 39 jj C 

* p jaJl |JA tii^luuj ,i jpluill AUiiafl (JLwS £)l tli U JU j 
a •'.^U j jjiij ^dJ! S j*ii a , Aj<a-k Jail ilfl-ill 

Ija jju uj <(Sur and Benson, 1988; Frost and Metin, 1985) 
A je-j.W <j j»A CudjS 1 j Jl^dl (jJj Clhtjltfl £)i (j& 

o^Aj lipaj (|i (jJ*J ^39 SjaA^il 


^j5. w * AajUujl All J) 




jjl (ju A.jSjMifl CfiL^j9 3*dflU*l (jijiL» yjiLui -(j^ ( 0— V Jii 

jjL^aD £■_« I ^lalti (jp&fy 3ijiuU9 4fQU9 ^ Jmjjj 
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jflaSj ,l*3j AjL 5JJ CiLusj ^13 ^38 ^jiVI W*J» 
‘(B) fL-ityl L_$JU (A) AjjjSVI ij* jrjli Liuu jjSi |jj& 

.AliflTuiiflil AjlaJl ja jju JjIjc jjc jajdl ■. ><■■•• Lojjj 
Oj J a1#j tr*8 g-Jt S olJlJia! jju :(JLluI 

3 J—«jil AjJUJI AIajaII .(C) jlsi ALua_»]| t_iljftVt 

c$j—»> ‘iUjJaiaj Jwajj jJj Jlu ^ I4J iajCLi AJIj) 

J "«*» J JbLAjj I 4 J yjJI i.j^liii rt ^J) 4 £jU .AjjLaa <jjUij (jujLuaa. I 4 J 

^■2 ^ al l (ja (jilt j jC- 1 ''** t ' AJ j*JLaj I to iUj 4 aU i ‘1 

• (D) 


^—a —5 (Jl) ^ jsj «■ * 1 jjiiiaJI I j jiuj^U £ j yaj Amjj 

■jap! o^a ; OVl .. i lj jaj Allaio ^3 Aliaia <ja Jjxa. 


J— al_jxJi j)C i laJ A-ii_i i ja . li . 1 (jLwi ^3 LujjiJl£ Ax-alaj AjLijSj 

all si Ajn4i» 11 L^LaJI (ja (_£.lall All_jia ilj^Luaj ^ jn«...IM A-aSUsJI 


nonspecificily a—jc. j£UI j—c. 2 _Ui* jyftljjj vljUj.il! 4 3 a lUjjj 

J_al£ j ;r - —i ^-IjjlLjl Ale iii jJj 1 ^ 5 -all ^^3 ^ ISiiV I *lil iLc j 

Ail u Ala. ja ^3 — jlall £ta 0 jla <ji jai Jl ^Sja ja Aii .ixj £caaull 

O l —Jj 4 JilLl Jjbj V vIlUjjII ji — illX-oj (jaiuib j^git 

Jj-Aiall 0 Ua_ -ill dlui jJl £ o^jjllLo JJC- j -ln W a 1 f <» ± t> 

1 _!) a5jljj cIujjIj i(B£—V jJSjui ^ 3 ajl^ 4r_ 1 

^A—aj—ft I—jjlc. jSjJ j AjlVl ajift ~ (jjjiiS 

Aai*-a—*JI jjl—^<JI J £ JI l —2 jTwJadl ^ jVI .kswXaJl j 

i-jljftVI J> Ai'i j _jaL (T-all o^ia (3iatju ;ja Ailaia (^1 j^o aj_jii.LoJI 
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^_a ^_JJ ojjial (jl tilli £JUJj 4 4. n i fit I I 4jla Jl Aioia^ail 

<^ 8 \j-'..,/'\l ^jlallail (JMU l^JL^j-aj (jilSijl J=^ ^ 5 ^ -^J Aiili-ali ( 5 ^^ 
L-Jalxui Jl Ha—i ^jj US l^kil jjj iiliaa.Vl £-* <j^J 
^all ^j.*S (jJalia jaJJ Sjjaiallj il </inJ dLiL-ajil AjLxSj 

j3jIj all <j; —ajj j—ail! A —Jjlfill £-aj ‘(Dj C °~ Sf (JS^i J^') 

tCjl j^aJl (jj >-uaj ‘AjLual Jill 1 $jDUj (jlaLuill (joJ jjUi ^1 <*jL-all 

t 

jjlaLLo ^gil Allala (J® £la 1I 8_>^3 <3® CiUiaf iU J^l^ill (^1 

J <tjA l^JuiAa. j^ja^u) Aillajll fri-li ^ o^a.lj aL«ij 

t 

._jl 

~ J.* S _9 La 4aU(.» (jl 1*11^1 ‘(Jjiallill iljl jLajl . \ . W j ^ill La U^J 
i"il-y (_^3 (_5 ^)=k.l j 4j^ji-aJ iIj'. > 4 ^-S ( j i /a *< a^ .jllj _>»Vl c ^^ 11 - 1 

Lujaj (Jj^aj AlLX a CjUiJj (jc. ^Ij^ I jUijVl Li 

Jj CL. \ 1 s-i jl 1 «■*<" ^all a Jjii (_yl) jl^-all CxHiAo <j£lj 4 ^IfxJI Cf' 

(J_jij (^ S V * a ^aA y mi l jjU {Jj_^ia j>C. 13* ^tj-iajj p^C- 

JSai J jl—Ixi lo-lic. 4^ jUJI (^i 1 j jju^^l ojy*a (^i 

l^jJaau ojjUjua ^cuil 4 nn> 0 _>w 3 j (^j^uia. (>> «js'J 
ojoi_3 jj- 4 A alia.■* CilcUaS _jaj J^i-kxll (ja (j,^ ‘0^*®^ ig* O ™P 

C^al IjAj c(Y-V JSui jkil) AS ,>La 4jlLL.j ^ jL^ Jl^ilj ^1' 

^_JI Jil j,! Jlfall ^Xuaj 'j- 3 

Jjl__j j_ejll 1-iA ji 3 \uj 44liUo ^ 
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jjU-all jjlaj (jp. AliUll a-WU JJC. ipUll Ja yu^al\ b£j t^jUII jljaJb 
•(°~V JU jiajl) a jiAA Aj&jj Lilli AjjIL# ajLil _Jih]| ^ J&j 

A-jjujyi jajR aJU ^ jI*-J ^k Ajjj JS J jJI ^ ^ j£]j 

• J"* 9 ts 9 JS cA* J^J^U ^L-aj3 j]J JiuaAJ <ji - £*11 

A —JJjJaJI CjI - !j£a!IJ A jjw-i t! 1 jjU^oJI ClJ2jJ (_3jljS J (ilJj ‘~c^o]l 

(jj— 9 A\'l, <, i^xu]l—j A_aU. Ol jUaul l^ia js (3kj ,ji <j<L<u - jl^aJIj 

4 -cs-k ^'>*11 gn 1 ^' cs^^il (/' ^topology ba.jljJjla]l 

«.!—Lyi ^—Ij £ - (X-o]l <^k (_£ jii AaJala ^<JI Alkla fjA iliJLjaj]| 

Jib a.la.1j31 (jjj jjLaj (jjlull fjA tjjiL jja l$j|j (J lc. 

J c^J l^J vM £+JiJ ‘fe'j&l url'j Jj) 

c_ll—Alajl ^—a ^yJ] e.la.lj (J^la. ^k Aj j* 1/1 Jaj (JjbljaaVI 

‘ 4 —jj'ji® f j=» JlwaijVI (^j t-Illaj lViJ l AjJLc £ j£ b]J tAilii-a 

jJI t _g— a £JJJJ 1 $ (J-J ^jkull b& ,jji cdlb £_»J 

J—aill .lljial ^ (j£Jj ‘aJJjS Ajjllio CjJL^aj ClLii J3 (jjSj i—Ua. 

J—ib Ja—aJjj J—jjliLa Aiil jll dibljlaVI a3A AjJIc. AjoialL<J I J.°i Jj_^i 
< 

(1)1 > J j taAjb-tajl A■ ■■ J AjaLiJal A^w^jJ 4 n« ^ jljial 

°_j _J— lojlb j_gJj <J*-aJ A^Luia ^3 bla «a AjIaj CjbljxaVI 

AIj&Imi—_ a A li^a t~ - (_^)*a A Qj * aAofc 1 Jalj - ■ -~< * A-jl^jll ^3 

tAjS^pJI J A j .t i~> ) l Ual jp. jjjUI ^alj jLajsu Aiaj ^ijji Jaji^i (_jlaj 

cs— 3 (»$■***—J LljjLajj 1—jilLo oJAa-a jit. Aj] jl Cjli j£jj ^ AjIjJl b$A j 
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(JliL-lLc- J Alai_ojUua—a JaLaji ^ jU»J*i/l 

1 . _1J 1 . .a l j -A. . U' j&La jpSI IjKa a j£iJala ojljjliaa ijJc. AjiaSllj 


jjJ l$J 4ijlj AjL-J Jaljt 4_xiJj 44jUU Aiaib £iJV ^ J^r-^ 

_ 3 j g lVi 0 3 a jl Jjj ta.ljl j Ajsuiaj diljLsajl < jl J 

L# i'iji ^j]l AAlLuJI <Jlll jU^UVI J (J ^■* il l < l ' jUf* . ja •—jU j)' 

. AJLiun.il 


- I j il_& jal e.\im LS & ^uJI ja Aita-all (jJaliall ^ LlMaJI i- ’mjl j 

A ;g;^jT'U <Jjl_ajloall ja 'jjl 4 ja 1 jl ilajla l^JL^ul jLU J*'j' 6^ 

a „‘iN ^ Lab a! «'■>■ ' _jII iliLjjjSlill 4al*JI Aiall jc. aAiaudl jjc. 4_djVI 

La jal flV'j <-i J>X AiilU jll (jc- 4jJa ojlajka Lfcpl jl jlil j£Jj tA -vru - n j 
.lA^b t^Jiuajuf jjjll Ajaiauail CjLujSjII ja 4jtjaa-a jl 4, 31g w as 4jjj 

^ £09 4, a Li la JS jl : c ^3jaJI j^ja-alLj JjSJ ‘<3^ La «.^a ^3j jjj 
I 1 ^ jljSjl j* £ jj ^jJj t4j2 IgjuSJ .laJ ^jJI ^aa a JI £a < ■ ^JUk. 

- VM .ill - iLiVil l ^o~iY \j l^j A Lilj^jaJI £Oall (j Li l l a Ia 'YYn J ojjx-lidll 

*.1 jail ^ Ajajl jiall c_sj£jJI ilLa. A K>La ^£. Ula.'iM 4jLa*JI b3a ^ASJj i£oall 

a I 1 (i]|__iA ■"i-«'l j t iiu^-J I j £tall jja e-liaodl Aa jLi'ial l eiA ja 4ijja^a 

* 

jS? Ijk. ‘^Jl CjIjiL £-a ^Xu ^£J i£oall ^1 "liL- (4iLdi" 
JxJj t^ailUllii ‘Tj^Ua" Ua» jU UuUli J 4uSaJ a_jai JU ^ ^-all 

4 _ijl_j £ 00-0 La jA Ala=oa ajjnuaJ <_sI:iaSU ^jVI AjJsjII jl 4ljUa]l ja 

j_^.l^a _k. j Ua-'jJ_J j^aiaJ 4jV ‘AtuJl ja.1 J oJuLua_yU Ajil^C- jJ^jUI 
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4r ill ! 4 '3 1 ^ a 4*t jjjjl i ** |1 ^. .'all £*a 1. ill •'•*, • • J 4 ^£>ljull (jx -11 _^a11j 

_9 A—Laiall ejjpllj jj£l SjjUU Alij jjl Aj j U^axi l d^L-ajU (j^4J f juaJ l j 


^ d l l^j ^'oMj ^jll .iaLoj^U 4U^-»V1 j 4diUJI l-ijo nil AjlaC- 

o jSj J « ■ ^-w "ill ■ i l l ','j j_p AiiS^]l dlljjdll Jjaaj IJA A! 1 Idajl 


.-<1 i*iKII ^5 <i klll ^ja j£>i\ g-liaall Ig-Lo 1 altjj 0 J^jsusil 4 ju^-> ». l l Li^LaJI 
4 d jJI J U aa jA jjl I AA (jj*-4 tgjJajll aLoIS AiilJI AjaJI 


VI... />>] ^doll i _ 5 Ic- ^JaLuU JaLaji (jx Lila. 3 * f ->.VsTi 4jLa*J A^ojuiUI 

.4j_jiaJI l$X- J\ (jj { j£. J-aldi ^1 *iilj 


(jL_S 4 £5 _ all JJ Kill ulaljJI ^ J aa tt l l t (j4 <j_j3 (jlc-J iIa^Aj 

^_ 3 lgl'13_ j Jjlalia cjjQajj ^ala-a.1 ^ ^yi^l jjluilj ajJaill i-llls^4a.l 

' JlX A Aslda] Jl <al*j lAjjxj (jl (j£-aj V _ Ajj^J (JaLLa J Sj *43 

l A a Lul l ^it J 4;■/’.> dl jjjta j_Ja J dll J4*J J) jl Alkloll iiUj Jl 
J_ld ^_ j]l dLJxll £A (j^Lm A a-> A >i l Awl jA jjaj (j* £• Jl 14A (jl J 

JaL—l&l 4 ■■...•■11 J-V-. VI ,jl ladal j dlLj 4^*11 Jail J dlliiHOU Luiuil 


t( _g ja.^1 ~ -il l dill: j£j £a IgJ jll Aj£. Jl dDL-e jll j Alta^all £-all a J=3 

o AA n.. l^JtJAa. duj Ja-all AjJJI JJ lAj_J <JI dibuJI Jj 


5 ^_all 6_)ai& La Afljala (jl Idi l^J Ijl (j^J tl jl*> a 

3 A I t^lc. t , yuJ I jjla 4 J^lajll a JAjaa <J±a l^JSjiaj j\ 

£S 3 «-joL-aJ ^1 ^t-all ( 3 I 3 LI 0 JAC. (^3 jjl jJa-J 

4<ji*. I I j ~_*jl 4 -1 '-»l l j _PiI_la 11 J4C- AjAdill 13A J 4 jlc - 

>■ ^-.1 1 jLiaJI j j Id (jldj IjjAsj LjjAa- LdJ AjL^a l jjll 
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£_*11 (jjJj u_ij£ail AjA j AjjS al-lLi j jWil l ( *JL 0 jj l.^ftj 

i^jui—aJI «.(_ h I_#j3 jj*jj a^a (_JS £-0 (ja ojlc-j Jl 4-il-».i 

tJXoij jl (j-aliuj (jl Jill jl^a«J tjS-oJj tlisjlisy jl 1 j5Tv\j (jl (jjjjjtU (jSLoj 31 

iljj3a. Ia jLb jUu (jl jl AjjjI i_JujU Jl (JjajGj (j -»■» (jl <■ tl^jUSH jjSxjj 
,J a_^<a jfiijAU (jl AjjjLalll (jS-aj jl iA£ja31 4 ah A. ^ 

(Jj)ui ’ll! 3-aTlll a_jJjyi—<a (_£.!« jjc. AAui^. (Jjj3 j\ 4jm-y ^ J ■ i_si Jal 

JjloSjj «LaJ>La l^a guu (jl (j£^aj Ig-iiiQi ^ u^»»W jaiII lllLll (jl La£ <^C- _jiil 

(j—jja (j—& ill—13jjl _jjui j jl _jj jjiJ 4_miaJI AjfuaxJI LpLiJI l3Lal 13 a 

A-aiiLall . ^11 i^iljAl Jl (Jjutajj l^J Ji £ya ( J lg£.| j Jjutl 

J] A -v l. -i . j (jJ jj (JS (jl lLuJL Jil - A^ajjLa AjSjh j Jllj Jl ■ '-~a 'ij 

A—Jj)<n~ull iliLaJxall (jli (jxj (AI^lx Aj 4 ■ ^1 A. II Ajj^ya-all ^xall t" J 

J] 1^ ' nm l A^alc- (jj^J (jl (jiaj Igjl _jAj .3.W a i_ inal aJIc. Aa._J A fcM a 

Aj.n^i *11 iTil^ Jli Jji^oMI i_sjSj1| AjjjjjIJ l 4_J Ajj*ajdll t** II 

* 

(j— —a — JjSII ^ <a (_pajl*jj lj^) Jaj IclVia |j& l aj■ >■ j i^yoxj (jjj lg ' 
liui—1 (j—ajj t(*oall jjiaJ (jc- 4 j<j.„N<M i"ilj ^lVill AiuiLuiVI illLlaljp3VI 

oJ-UJj 4-lC.jill ■Ar.fl.ll 4_ljj -la. ai I_llljaii (JA 

tilLaj Ljaji lluJj i^oall frlja.1 (jjj ilA£)UJI (_gi ililjjxi3l jjuiflj < _ s jSJ (JI^O/l 
—all AjXuoxJI AjSjJJI A_m) A^uaJI 4aja ill Zj\Sjj\ Ifi- a_jAall 

.(jjaxfj Ig >>»»! ^-IjjVl (jJJ Aj3_ja-all AjSIjJ^I (J_jl_jsllj ^t-JI 
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J*—*Y» 


A _jl Aj]I J > ^ ■« JJC. j ^jUa IgJ 4j'..^nll 3 JIaII *li> jY Ijts 

AjLoC. tljljp3 jJ (Jia (ja'Aj jlaalVI (jjljail bAA J AjpAj <jjtj3 jlj t JjVl 
jl j- £<u — tilj'uaall Jajljla]l JaLiill JaLajlj 4_LUjaxJI LpLaJI jlAC.J j j-n'il l 

JU-Wj jl£ I jj j t^c^JI Ajhlaj J jilL 4 n-tl.4 (jjl jil IjAt^uj L*Juaa>. jj£j 

jjl -> all JaJ j_1*11 JaLL_ill Jc. Aal*J jjj Igjl j ? Jai Cj^L-ajll J 

I'llla^ll (jla (jjl tlgjlj <—a ifrll 4-ilaju Jj (Jj-ojj ALoj Jill (_£ ji.Yl 4.J iww II 
1_ yilSVJ I j lj«v ~i l (Jxoj A» Aftla.u J Jj (jjl ililAijiaVU A.li . niil 

t” il 'JJ^~'II jjj k-sAi J t .«.vi jl (_Jj Jj lljiLk^aj J (J jpjjj tAju^aLka l-ag a 

^Jl 4_Ux-a*JI jjla^jaJI ja A AC jjSii (Jjjjp ^jll 4_m]l jl jjj£j]l (jl 4 hi sI ViaI I 

A_(_iA_gJI lillj (Jl A U.aiB LjliJI JaLojl Jj Jl £- jUjj Ajljj i_sAA 

AjjVI Cj^Lk-a^ll £cj-aj (jl AjUi liAj 
Axg-a CjWa IJ jj£om (jjLjiJa j iJu i_i jjoj ili^L-ajJI J Aj Irtll 1 ja 
till j ‘ '■■■ 'll ALl>LjA*j jl (j-ixJ <H S^jJI jJaj ClLlaC j JaLajl »< <1 AjLjLII 

^■JA? JJ" J Cfc*i ~ (j j£j*ll j JjU' jW^' 

La II jj S ■‘ill j| j_<a J j II (Jc- j <jli liiljj S Hl^Li^a j]l JaLajl BjJjS 

jj_J Ji-a jail (_gjli.ua Jc <*g_« AjkjA J] jjU*uJ VI j£«aJ (jJJjSlaII 

I J " iAjl__xjaaA (JS .j j'lnio (Jc ^AjaJI jlaaJiVI j]-2 tAjL-a Jj <L^a J 

. (_L-aJ JaLoji J (JJJ>a til V J=»J J] (J-ljJ jl j^Jl 
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{j^L__aJI Ij t^i^lsll ^j.i.rtu,]! g ■% II tlil^yjlj (jl lift AjL 

jy_ a.1 lift ^.xjuiI Ulj ^ ^CjLujii]l jjisu ^k ji jS jjJ l^J ^--*1! (^LIjw 

Aiuoa i/il a-A.^Ti A jin)'ill tl)ljlj_ill (jl I^lfc Aa._jj JjAj jl liSj (AjjjJoj A_dl 

■' ,s *-l .^.jll 4 jH.a j_jSVI Aija_:aJl ^Jl 1 _)j-*-“‘l' ^^Jl ^3^ Aji>^i»II Lj3-i-U 

jj!— a-JI Ja.1 /j* A -,iUJ ^ afferent and efferent 3 a jj-dlj 3jA^adl 
A_jjj (jl 4jUi (j* ^ ij-v ^axj (_^l (jli IaSa j tAjSfill <ij>L^3^ilj AaxuaxJI 

^ 4 f 

AjVwi _^l J jl a\1 A i JluJI LlibcAaal y -s.VI (j^kSh jl 

4\.>i t^S /1 (j«a tlDL-ajll 4—_j1 (_J^L^.I ^gJI £AAj A j,ol ill 

^ 3 (jjlj ill jjl (_j—3ulj.]bj Y (JSaj _^=»jl) (j* i—L5l*-a_jll cliJ 

(j^o j ((3^4 ^jAllj l^J j) jSj. n 4a^ w.i^ll aLaJI iJjliijS-li] 4'...’•> II ^Iaa^I 

Iajxj £x$uua jJI i.-i.ia. A^jj i_i jjui jl i«jA$J . .uil ■ >■' H (jli 
3 -vlj A ml^Ji ,\ .al A...-M iJl (JuLmjI 4jS Jc $.l*WI (jV I_j3aj I_j» u^VI jjC 

. JjSVl (jJjSill (_^a AA^a J*J^S?I jyjSill 

^jhVl ojlc.1 (j-a AAC Jjjuij ^gi JJpt-nll (_£>l_a.yi SjSa AC. Luijj 

^Ji/i nil £5-J_)jiu]l (jA (JS (JjLjjaI I *»■ i_^' f" joA-all 'ill (_jic. ^»JI 

I *<l*«‘» J^i\ y^»ll jl^aJI djl_jjS^o Q^3U (jl i—C(jjlLallj 

AA — aju (jl I a A] ‘AS^pJI j (jn-^ll AjS^LJI d)La_&laLcil ^.-v -v II t' n*> (j-a 

^J| jjc. Aftuiiiii ^ jj JS (j3 (JjLjjjSill oAA ^il j-al ^_jlS-aJI ^_J jjjjl j ^1’S-vVl 

I < 

SjjjS JLiLj j'uao JJC. lgjl_jjjlj jin'T) (jl (jSju “CLslii iJjl jUaul ^ ^ >.n 
jlj— C.I 3^-4 cjljjaill (jli IaSAj n».ll jl j 7» II ^ J h M jyi 
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gL inl 4il!& a-iL. j (AjSbfJill Aj,..-n .11 .''*M '«*. .-<31 .. j\ 

£1a]I 4a£A 4 J<l Jh M gjllu 1 £ jlc- l_JJ jjj j| j5Lo.; ; ^cJI . . . 4 . a. /'■y 4 _Luia1 

j—a 4 _Lai dud_ 3 djLuil _jLII jA 4 Lulu ( ^3 Lndal j I 3a Aaj j iojM Jlst 

j * «>c.L^.. 'I dlH.1 iaVI ^Ja3 31 iaS)! j]l 4*j^ ojAa jjl djljl jji 

(j_!j (J> ^ j ^311 jA 1 g 'a Jjia)l jl d n ~>) i^Skjjuil ^La-llU 4_1 iaaJJI 

o^JAj lIl^LLAaII 4_aj]Ic jjj (Jj^ajl! 4 j*jijj^)1I 41<«l J dij-v ^2 A22& 

4-ij^a_ Jl dll jlA _ja^U jL^aII 4j>jj\jJ1 <_jjaJu lilliSi ^3j i^dall 

dn>.„"» djl.LA.VI J jlj ‘(C £-V jtsl) ja 4.1i.<al _y)l 

— ^j_u. i_sJ_A ^gll jLsj (jiill — 4 jLaia]I jjc <jj».^;II dijIjoaVI jl <^2 

liii 13 V 3 I t (J 'V > if. i—S jj-u dul£ ^gHI jI^aII 4JLL1a t _gJl 4 Vfj j Ljijia jj*j 

jA laLa oI^aJI ja 4iLda el_3?«-l 4ajj t jVl 4c- jJaflA.ll 4 jjluaUI d.ljlia'iM 

(j_A ij\ J■ -V 4_ia _aj j-ialL jIa*LaI ^glc- djjl£ a jda gi JLaJI 

jV l^ j Li j < I - L-d ^jll djLa jIxaII iaaj jC. jL'ill jjJaij jI^aII dx)l %. 1 a 
djl_—u3j ^gjjl dlLa jL-aI! jli (£C-all 0 jd2 ^g-lj dl^L-aj Jjjijj (J1 jj V jI^aII 

djL—ajLtAj 4 1 . a ^ lo jjSj ~ <■£113 V — l$J I_^jSa jl£ 4 qL'i<i 

1 - i-s. i . Ll ^aJI o_^ia ^gi 4 juaa11I AaLIaJI aJA (jl al nOU juaII J — 4j_^xau 
dlbl J ’-«• Jc- 4 JjIaa dlLJjJ djjjavl j t4j^)k^iill i.'lL HaII 4 V.'v'uaAj < - mL i.i lr> 

s < 

i*~ i-> ■ >-> jij < .-^1 ^ II j a ^)jlj I j 1 a ta^V^ll 4*n 4 <1 

f < * 

d)l^__J*j i~w"i..i''i jl 1 ^ ‘ 1 ^ a 1 ^>ikl LSj^jIa ‘“i^l.■» (g^ll (dlLa jLaJI jl dlLal^jAll 

Jaj_^_d d’ jA 'i'lll 4_oj^Ia]I j ^laII o^jdal ^ jliJI ~jLnll ^gj 4;.I'\A 

. dj^AAll ^LLjj 
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" uli nJkj 



jjL-a-j jftljfc] ^UJ) (iUVI yiajj 4 ^_y jjjj 

.4gijla <bj*«e 

‘=^jl j-jll) Ott ^ ^ ^ c»Ij|j 1»V iJljj :jU * 

•ta jU -J ul5Wi- oua) LUaj SjaUu Jkii. 

Sj-!> £-tti £- AofcUj jfcljfi ^ c4«3LUJ) 0 I> 

(~) u-iiH ji ( + ) gjujflj ^ olk>fi ^ ^ 

Jjlji **«*) *iEi* 4*i> jJLsm ^ J)ilft j ^ ^„, i . t| 

V-l d .vl* v,-, ji .itti, £]j i tf>J ^ 

,< “ ius “* ^ juij ^ ^ ^ ^ ( . A 

J Jj ‘tij Ma aui-1 > ^ ^ ^ 

jl# “ JI <A (f J Al d ££■( «SiO. jjUu J, ^LilL UljJI u^j 
V* J& Qli JCs J1L.J, .^..^i.j,.., 


Ldji <j£aj <J.l$JI ji jXuiaII (^a AjaumJI (^o-ull £a*Z1\ 

f <±ua (j-» SjjJa’ j»Jbi jju! CiUlJiaVI l *rt ual £)l 

•'uPJ» 

■ jj| ^cjJajl jjlj i—’ i l ^ l Vi'i nVl j.j-0 AjiiaJl aA& .jjljl (J^Slj 

— _all o_y& ^51 ja vlilsuJjP -laaj <Ja*j ^1 d£la..lall ^ UjJjaJi 4 jjUJI 

_a]) > J.* S t * i l <—yXx^aj Kyall ^ Jlalb { tg »A i (jl lliajl 1 $ '^ ■ nj 

( 3 J_>is J 2 C- •s.'La ^^jll £t-all a_^>ia i* (jl Ja^_jlj 

la tCjX-ajll £J*a. Ajlfriil ^ A-uAjj AjSja. Ajj« cjlajkx Jj jSiajj 
~L..U ^lr- 2 j j.--.il l 4-0jlaiall i_sIaaIj Ji^tTu <^11 <^jla.ja-all ^-^->-3J I^C- 

*UaJ cjUjk-ii oi* ^ o-j ‘(Dj c o-v j^j *c £-v jia oj 15 ) 

* 

i *.M J. > -I I V 4j| Jaa^lij tilAa ja-all hlDL-aj (JjS-ajI UjA_ja. ^lalfr 

4 

. Lg^xAllaJ U ll m oJ W a C l l. j . ja-all V_J 

Vi ij _j—o-iill JDl—ajU Aial£ll 4iUJI J a jkli* ASjjLj Aajj 

# 

t;? _a jjkill Sjojuko JiU 4iaLo (> a jlgJal jl*J Jjijll W» I ji^o 

o J •, J _aj JjU. cliLjl ^1 ajjUJI CjX^ijII (ji lillj Jlla t 4iliL* £-ljji 

J ^ U.* j I t4ilaa-a Ajjlaajl ^jA tAialS (_JlaJ (jl (J^-aJ ^slm 

i^JL_aja.VI li_A J—lal log-o Vila (_£jjl J\ (jiSLij ‘AlaV a£L* ^ Ai*^ 

jjj_oi (jj_J LS —i li—AJ aj—Jill iS A^j <A ja. aAlox lalJI (jl ia._jlj 

^ a ; <_jloAi jjc. (^luj ‘(^-Jl 4-ulaU Aj^ia Ajjj) hippocampus 

l a 2el»'w< ^IjlalaJl) J »" 'H pi rn'sV I liaualcj Jauijioll ^La-^ll ^3 ilc.1 
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aiA $1 jj La llbi JlaJ j AaalaVl tlAjjillj dial 

JM a ajlS eliil ^ jSj»ail JaujS/l £'-*11 i^] * 4jxjjJaJ I 

L -> l‘i (j £]j t jlil! gjJaj JUS1 £-« Jjjjj i^jlsll ^a 1 a_ jaJI Ala. _y> 

( * 

j_Lll ,j_^ j±u La ^jifr ^jSjj cl£L^a_j]l aAA jt £la-aVI (_pa*J ^ 

$.1 jj d^j 5 IgjJil cJ^S (^a2Li 1I ^La-Ail (jZaxijj ALall ^Laud J 

l^oj 4 ^£]| Alt JawijV I ^laII 4xLia AjsL) (_J ^ 1 ljIaI^IIj 4jiuii II 

.k>aj ^k ^uu jA ^IjjS/t ai& ^ (jjljHI ^aa o jSj ,jl L>Loj ^jSaaII 

^_a AouiSfc Aaj_^kj ~il 1 "Jj) AlajljH eiA ^^Ic fclkVI { J > ^*>Aj <■ afc-v -a ^ ,», «a l, V i 

.^ajja-na ^la_«l tlili £-1^1 lA.L_<a dll jLajl 


jjl (jULaj ^ail AjS^jall >.'‘..)L^it-fia.'\il (j] : jj£ 1 j»lc- Aa._yj (Jjai (jl Lilj 

tA_ja^la a 1 )I_jjjSj (j^aisj jl vWl (3J_^Sa (jC jaS 3 ajJjS £-l^jl ^ (jjiajij 

* 

tj^uajVI >—! ajj i_S_j,j£]I AiSLu £-1 j}]\ (_5^3 (jj 18 » II ^1 !iLx> kaljj 

A Ajjj^aall Cj^t-v.\all j j_Lal Aj.la* aII alii t _ s JOilall _j i)V'] l jA I.AA j 

iil_ 13 JliLa tc"iVl^.11 o3a ^ La-walj J>LaYI jJjjj ‘^gk a^SL Alaj-e 

\ A a\ <i*i ^-aII 6^ju» 9 (JJ^J ..^lrk.11 ij - ® {^^Vl jtill ^ 

vlilial J3j A.m,.<u Jl J A_£ jail J AjiiJI (^kliJI jin Lujj tAjj**aJI (jjU-iol] 
(jJajl—J (jl j_Ja (ji _jjL*aJI 1^ '»Ai (ji £-2 jIaII qa (jlS ^ill Aaklall ^k ». l 

J^LaVI 1 -iA (jl UsLaj labial j J-luj ^ ^V—V JSai _>kjl) (,5-°^^ _^- 


e_s jjSJI ^_LUjoil j (jjill*!! (JaISH Aj m (j-alsJI (fc-a ^jsljjj A i^'hjJI (Jjkllall 

A JLlaJI A_JjJI cli Jjj 4 _j Sal] Aj: j ^-A j AjE^JIj (_>«l^)]l i^-CLjaxl 
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4 jj » n wl l _jjl all JDLaJ & 4ji ^■IjjVl £-o i*iN. ^jH 

A^mUl AjniUJI Si jill <j\ ftjll Jc.j 44j=kJj ^j*-aJI J*JI ^ji..u> 
tS^ '^ LaJ ^ JSjjuoII (Jl ffi. ..NI 4j\j)}\ Sljll JajdalLi J 4 j£JLi 

Sjiia]l iAc. 4iiJu ^jJI £-9 ja 1I) 4jiIaJI AjjJsJI Sjjiiil Jl ^xJUj £Ja>j«a 
Ant II (J—il^jll ^iiVl 4juil 1 _)I^IAiaI (JdduJj 

tS—1' (,S— "-'.'kl l £*^JI J JUAJ (ji 4jLi (ju» (_^j]| JajojjS?! £-dl J ^^Jutjjjll 
_J— A tl-l^Aj 4<1 S_jjLanall_j ^ -all ^3 4j&_jilj 4 ^ ii.M l ^ L».■■ Jl Si jll 

J—Jjijll (j! Ja—aij tSjVjll (Jj 3 l$*<» (JxLull Jll ^La-»Vl J JLaJ 
t T < J“' l J ll) 4 iija.o dlLaJala (j* 4_}3 Jail dll jIlLa^l «-/■■■« J g; JwW 
l)—S y —3 Sjl jij Jiali jll 4 JJ t. ru I I jjla-oll (_£}La.yi dll JjIj dlj^a. J 
^ 4 C 5 .J—£_^®ll j >J 1 *» I il l — 1 I ji l ati (_j 3 a»Jj j-dll ^all oLajl 

4 4-lfljiail i**< l >>%■ 



^JajlS jljtfaJ^aoilaiaAJ <f ^e.\ jUU^aj 


u-h UjSij ^Lu*dl J5UVI giUil Vlia ^Vl JUa Jl»j tV-v jsd 

Cilj|j_X»l IgJc jOuaj £^jU 4 jjjVI 4j*i »j& (jj i jjxi 

1^,3 < l ’nvi J 4 j^£u 9 (-alJAVt Jj J*d3 4jlill 4LIa 4jj*<au 
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- ■ flW J$> Jj-ajll 4 ju«-SI C£)lix»n Ifcde tijiu ^ *U5» 

i^uJLJI 3 51 >_ill) AjJI* 4jj«aj S»^j (ji JaJ lilljl iajSij 

J ; s-,... •; -(the lateral geniculate nucleus, LGN 4—#ijlW 
0 j>uaL» ySjj (ji AjJUII I_i.jjlall ^3 <>aj3iafl qa \jxju* CUUmI 

the medial a-£j 1W Ja—jVl f*-aJ) Slj* (A 

^*11 yJl 5-auw. CiljUil jjaij ((geniculate body, MGB 
JU.1I orfaiLj (^j.uaJl y—aJl JJauIl oJlc l^UJaii jhU. J-uiul 
£j*ljj OJJJJJ •('"') OJ>ls Hcil ^ SjjIj cAiUiSSl 

.(^ *\5 £) 

l ^U ... Cl! a.jU<JI J Cj>U>J—oil tjs Aja^' '-H J^jII <_£ 0^*1 lMj 

.... ~J 1 UL-^ 1 jlai 31 ‘AjSjlall 4 j£ jaJI e-lCaC-Vl ^ Ajj_jiaJ C£>Lp*J 
jla (ALLalall AjijaJI CiUjlJI ,y» Jtajij jjSj Cilyiill j&j j^A <>» J£1 
e j A 4_aoii ojjjCalll (* t.\rC5 ^allj i »•>1 1 J U . lm'i <_j3 ^i ' 1 l — $ J*-* 

J £ jx k&j J^V* t?* oiA ‘AjjjASai' *i-*Ji 

"jjA i JaUji jj 1> l-^lj J jSi11 j JJ^J £* A£jiAo a£Ac ^ 


—»ll ijjall ^lla* ^ 1 -lL-aC.Vl fri-olt UT^' cH' 

— - 1 . “il l S >!!<■- a w.,^1 1 (jlaliall AjjjJaiSI AauuII ^.Ia __ja 1I (j-a&ill 
SjI _jjllj ((koniocortex 4 j » « *>' l CiUiajJI ^ Ajja-oll ojCall) ^oll 5 

JbJ j_2ll (3U__L« > '-■■ -» ) ja jll fUl ^Uail dll j SjJi AjfuS» 
5_SS.I Cj! _iljaaJI (> (_u3JiLJI tjjjk ill a jaj-oll (association areas 


\ •'■> tjilj (jJia.Lill jAj (A^kCall CiUutujll JJ insectivores CjI_^ laJl 

A ,ji j A A '< 1 j ll ■ U j oLajI -ij^j Ajll (Jj^la (jo j 
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7 > tV I 13 a (Jaji sAjIIc. 4-b.u £a ^La*aVl ^^3 y«...«M 

(JSJ 4jjjJs!i]l t .. 11 mi l a U ^j-oj t -% llj 1.2 a. 4l>.all j i- jj | jll ^/j j jW'il l 

—io j koniocortex *j£k ■j^.^Mt 4 JI& a^J\ (jJbliJI ^ 

.O-Iaj £La]l -*-y «> C-Jjja ^gi t$J 3:*^ 4^3 JsjI Jill 


(i^U* S^il j]l iaLaj^i <J Jj JJA.VI Jj-aill ^ tllJfejj 

4 —aJlxa ^—9 4—jiLLl iJj31£LlS— a 1 —jaJa. ( ju^»~i jl J^aj — AaV'iA.aW ^J| 
4Ja—ui^xa a ^-—2 o j ' J jll _^3 LaJ j 4jjLc_ jlxa jlxjl j i_k«j| djLajlx_a]l 
4(JXa^l ^jAljla (jj^la JC. IJA (3 ^'n J (j£ajj i^/JaxJI ^ ^ (_g Jii.n.<JI 
(jj jT- <_j—JjJj 4,’dui'll ( 11 ii~^ -.-v. >>V l diljl J"- ' 1 ^jl ciili Jl!La 

‘-r Uj ill *^-y^ O* U* 3 Jfc?dl 4 j S ;U*l L^IaJI 22C. j l$jJAC. (jl t ~4 ,^i 

* 4 t 
—k-al I- alS 4j]i tillju S^daJI ^3. £-a Luj Jj 4 ^jluaJI £a jLujVIj 

_J*- -<-al I a J_rv rry^-* '< LaJj 4 a5LajuJI dljlI-lLial jli I ■«». ->■ -4 . Ui l dlljl j '•■<■ I I 

< . ’ 11 - * *—1—il£ 13) J 4 J a ill ft till ji g - al l 4Ju-al_ail tliljIjilaVI Ja _}* ■ j 

^ 1 <** —JJ Ldul !3 a jjj 4 £ ^-MJ (jT^ 4^14 a ll ill j £ta]l —'lx—iI j 

-ail jV i J_laJ t4jlSj^H 4S_^sJI C, j 4jjJu)l dOLvA&ll A ■■■■’' ' j 

tdio—1 4->jVi j t ^-> 1 >- 1 V1 Ui]t Jl jjajIjSIIj 

< _ s —1) (JiAjilU < —Ua jll (ja c> **3 Vl LaJJ 0_>*ilAa]l CjI jl Sl/^j I (jli 


o _^>u3 Lou jjli I^SAj 4 jl^a]l ^jJJ 4 U jll 4iu^aV I 4 jjIjJI dll.2l a)} ' 

(jSiaJ “ ^taj! |3 aa SjLJ ^a Jajl_jj]r a ^yllk 4_iiaj ajLljj " 4 \ 1 . \ 1 (JjUa^ll" 

. ^%,tJ\j ^JaJJ ja (J^4>.] diLiaC. (ja Uli jla (jaSxj jl 
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a _ILa. _a LuLo jhu* ijlil ajLoc. (JjSj J 

j^A\ £liJ jjjj jjj-ojll yi o^Sf! (iJjsi' '-y'j ^ 3 

A J^uyi ajLc Uj jjjJ a£Ic tlili -sjiVl ^U-olJ 

Jal—ajl ^3 <LsUiil Aai&ll till jbtlll jjJJ A-tuiLaJI -Oajl jllj 3*^ 

0J _*jj 111,. .1 Ui-a u! ‘ts^J 11 cs 1 6^' >“ 

tlllSL> latII A Ku, ajl&l U ,. K I(_$jl I^JJ (jW lJjaaII 

ojjL_JL» A., jijhj tillable. (_yo3>-i *j£i 3 (^j J^\ AA$j tjS li& lS-^J ‘AI^Ij 

tllV J»jll (jl tA-olxJ (^_p>S?l tlll lpM IJ Cllujjjll (_£a1 <^13j (jC- LaLaJ 

j^ \ ^ *>■ I I tlllj-)_j£j j --S. . Xi-nll ^_g^j,l lll ^all Sjll t_luililll j AjiUjll A \ . .J 

jJ_« .jl_3jia tiljl_a. ^jJI tlljl l j . 1 ,, 11 i Si' . A JJC- f - »»>i >l J^ijiall ( _yj*-<a*JI 

<JjVI <_luull -LiuUJjll tliV jAJtll (j]i <ill3£ (Jill J^UVl J^l^a 

iol _jjj a j,U l« j&ljla aj^_jxiailj tllsLlal Aj**jj jll ^-all >— ' I a j m l ll 

j c-lj3 j ?\>jj ‘LS^p.S/l *- ' l “ij . i _^ll *■ y (jj *• 1 V , 7 H 

^ In. j a .XII Cjl_jaiall (JliIso I 1 13 JV -iLutAl AaC-_yj 

4jj*xjJI tjjUajll (jUaJ Ajjlaill tliXolllI ^C- 13*j lAjJu-axll ejjl3l 

^< ; .^ I I Jajl j _all J _« Jj*l AjUal J& Aw<aU. till jat» ^Jc. Aaipll oJjjall 

ttiLJj J SJjJlaJI 4iklcJI ojSA > ’ij.Xi jl -wall ^ till! ji AilJI aigJ 
31 i j fc^ooll ^Ail AjUJjjWI ^JUjJall *32 \ A& ^jl 

i» 

iJlil jjjl_ill iaLojl jjC-J ^ _)^yi Ai-i=tall 4j»1*1I JaLitiVI ,j& Ipp 1 1-^ Jp- 

^_JaJ ^ _a Jllii I'l-Vjwoi ‘AjjLgj <JjLa^s Alb yij=J ^pll 4_-jlp-j'VI 
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tjjbjjjll ^la-al j-a 4 jj 1 jSluil tliljj^Sj ^1 Ja-oj I'jm’s 

.Ajjjiall £-li-o^l < _ S JJ l^Lo (Jj-ojj nJjJaal ^=o ^yjc. I $ ^a'i 

£odl ^Juii i_Sj£ (_S^>*j jl j^» I3LJ i£j* jVI j^J L& J 
jc- £-_jlJI jj-i ^gi ^-<JI <— Li^j IjLJj t^uoJI j^yll 1■«">■ ■ !*>"■* 

La (jl (LSI jjlj Lf>-aC- AjjIj 4SjLLa 43>lc. ^^Ic. jjSj jl LjjjoJa -j-aJ 4jl 
»-iSl—^ jc -3 c^j^-Vl (IjLsjj jll (j -iJ e jjc- jc (_j^iijlt £t_<JI jjS jjLu 

(iljjl 4jLaj ^1 .lie <Jj ^>jS JjUajj (_£.!« (jjLuiVl I jl j)£ uJj 

,‘)l ^^3 > 1^11 jjlsu _^uiSJ i T . ) 1 n jSjJI 4 .-i ^ II Cj_)£_L> ^ajJl 

4_r.><-> xJI o^)jl J Jl JaLajl^j <_u*jJI <JSji -V'Vi ^iJI 4 J * *>J* jl' JJ^La-VI llj.Lc 

fjj. _£b ^ojJI ^ AaJI IJsA .lie j iojAiua& oj ££j ji bjjaj -iLLaJI i_iac (JajSj 

jl—S j*j ‘jjJjVI AjJa ja ^ (Jljj V £Coll j-a jj£V| jaJI jr^ 
jjjIj Jai IgJ jjfbjjj SUaJI ILa.^ Liu ^jill t. lml '"'11J (_Jjjiill tijljjlull 
Si jl J «a jJM <_5^1l 1 j'jjg jU <Lw*ia jx (_ *K1I jl 4 £La 1I 4_iU ^^Jc jS.A.a 
L a^j-s. Mj (^ 2 k_)JI I *~ jiSVI 4— jLISJI LaLaJ jjbu ^.t.uy\\ j ^e]\ jxsj jLuio 
^3 4 «i. si* I I 4**m' i ^jjjL i ^ i*ll\S tSj'N/^jll .ixj JaxjJI lift jC baa jjjS <JS ui) 

(jl_a ^jaj (Aji jJal l 1 ‘-"'II Jjlia j.'-j; SJ^aJI 4jjS_^oJI ‘ *■■’ill 

^_ L^'ll » i^-vII ^-a _jll \/».lJ _jAj Ijlj^jji 4 ... iI S ^-a 

. h_li^Jl j *W ^ . .--V I 


4_ullc- 


*_iLL ^ 4 \ i>-->a i ijjlLuJL iJL'Lmuj^I («_w3j 



^J j] •<_tL~>-a a i^^^A-Vl yj.'Lj.UJI 
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j <*. *1 LaS If. jLuiLa I ja j j t^maJI j-oi A 'vj oj _jA tliLwAljll 

(J!^jia J _ja t—luull *3a _jj*j j]i 4 plill ( •» v *> I I a ijj 4. " iIjav . ta 

£._ a 4 a^a-y t jjSju 4 , vJ 'ill Jjc, tlAjuUJjll ^limal (j) AiaC 

ji 13_A cs-**-® ‘ j_J=tVl tlluill A_ull£ jA ji-wai UfuU jj£j Awa-VI 

4 aJL > aJ»J l h- jmi _>iSVl AjjJoII JaLaiVl je- tllLwi JA £1a ^ - ihu Jjja. 

i ' .JT'IIj ! '■•■ ~''l _3 (jjljaJI o3a lg-J £* jjJJ ^jll AjSJ^II t _ s Jc. Ai Aa - i l j 

jL-l&lj (j' 'J*"_J ^uaII tillj Laj tlllwji^l ^-LaJ Ja i jjiail -V -ia. 

Jixj La AiLala ^ ( j-aflil l 13 a ja oUjla (t_ftiVl Aaiala Ji ^all jl A^.jll jj.i) 

— <-' !■- j‘i jll j _a (jl jjail ^ 'if- j! jl 31 ?JaSa All 3 £Ooll jA ji 4 . a> a .> 11 

£3 jij jl Ijl j3l tA a~> A-vll ^3U La A - ll alA ^ (^aaSill 13a ml V ~ (JLiaS 

-is all (jial La V*v. ^3 _jj£ 1 LvLau j_jauw Aj jwadl A_Uwa»JI jJjLw_ jll jl 

jl _3 liLilj t4j&_jaiij AjjaaUI tliLajiaialLj i$44jl£A lie. Aj-maJI 

-4 il l U jll £t-a ojjis (^3 A-A'ViJall Aj^IaII 4 J mil l 6 ^^3 <li]3£ 

j_c 4 <al^l l (JliLa _^1*-a1I ^ j jj~vv.ll ..L.ii.'V j-a Uo3 jL3u tliLa^jla-all V jSij 

-. .iaj ^^jll 4jjmjll tlul£ Uj (AjilS-ayl s3a jLul')/ j^/l ojSjia qaII 4 tK'l A 

j « Aim Lm (Jgim— J 4—i j— w Ajji itlllwJJjll c? 4mj]l >aill 13a l^-J 

l__^JjUkJj 4 jaIII eLul ^a *•. >» m" (_j4ll AmSl Vv a I I till jL»jVI 

jL.' loll ji_J ■ lui ~<H j ^Jwa_jll JaLajl i."ui j-a A-i-a jh 'a Ajb_jlx> t <l'*v i 
jl £-ljjj_ml jjJC-lJ j£j (»1 jl (jia-j 4(_5 ja.V! tllLuiill iJl -amaJ AjjlLallj 

Lmj jl ^.jLiTu.ii Ijjli 4t_llimVI a3^J *S Jp*i\ tilLuill j« C.IS3 jjSI tl'LmJJ _jll 

Ajmi-vj j AjSIjJ) jjLmaA <J>Lk j-o j-a*j mjj-m liitLimal jl Ajj jc 

■- »1 J, 4 a j.vl <^-1^ A&j^j-a 
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SjjLoia jjLucl* I Jjj 9 Vjaj jdoll £•Li^ai jjaj < Sjjjij 

(J>1—i. ^jocJI pAA. (j^aflj 4-aJjj jj£ tip. L5 i]l <_£j2k.Vl CjLulujJI jC. 
lfl~k.a '-p ->■ jj£ pip. ^^jII I j'jg j»* <_^l£ AL^ai (jc. 4_aii~>_aj Ajjjip JI S jflslt 
(_5 jdi—JI ^jfl-laJI ( _j-aLa'VI £t-Ji djlijjSj] tdljlfilJI J.1 aJI (j] 4>jij 

(_j—JI (_$Jj_J jl 4jLi (j* jl£ jSLJI j-oill ^ 4j-ylj ^y» t_jjj=^a]l j 

(ji (Luaul 4jjjJa jll j 4 j'j i . - ijall dj o^jjS ijjAA 4j. nl-s p jdj 

(_j —3 jjdaJij i _ Sjju — (—lid ^ J-oLilt (JjaJill l - nm ,lj jlaxJ l 

<. IJmlj jjjiJ LcIaj 13a 4 djUuJ jll £t-o iapj 4pjj ^ djlilj=d^U ^jIjSjxJ 

LaA^lSj t(jj*ij jjC. jjJaj ^1 IjApj (ji £t-JI (jjJalia jJJ AjC.lJv>ll (jjljlJI 

. 4 »11 1 j jJajJ 4 l. -II (jpij 


(-14J& £-« £ljjluj| 4_1JPJ 

(j c- LDlc-j Idajc. djl j 3 jfLpaSui jjj ^ I jdjp I jdaL^ t"uS Lajjj 

o j_jJaL^j<JI dOC. jj tJbApJI jj-saxJi AC-LopJ l_jN/I IfrjSb ajJ-ila^a 

(_p} LJI lJjSJI (J j)j (jp !il£ A=».jJ (ji U g.~) l > u jp aJjJlp 4 j p lg II 1$J_J 

(j<a pIjlajI jljijVI jp jJi^JI __puSj (j! j i(_jLiJl 4 ■ —a (jc 4jjjJaill jlSaVI j 
jp (jSLajl ^ (_^jjl (Jp j»£. jll (j-ic-J (4jjj-a-JI j»l j&VI 4 -J^JjuuII 4 ajJ-i il 

£j -j jd_ji J ^—lt a_JjVi _9 jjJaLa^JI (jl d i<alc. t _ s -iil3 i jjdasJI 

(jjdaSJj <4 juI jj 4-jjpj 4 pj>i 4^Jl/p Ij jC. jp 4XlLai AlaLi. (^C-llLxk^al 

4__jLuJ (j_j| j j j__ilajS LaJJ JjA*j d.I.'badaJ AjjpjJI ojuk jlj ^C- jll 
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4__s3 ^j ^311 .iaJI Jl V jM ‘^' £'jj^' 

^Ir. 13^.1 j ^gjsiA iilb& (jU ^ ^ jb-dl sLuti ijbb _jjjLi2^ 

■ j l.*—» 4_aj3 illlj £jl_jj jjC. <*jt j*ll Aj^ibil Aji) g^aSJ U* U^? 

£__« l*jc £JJJ ^pll Jjikail J-^1' AjL^ O) ‘>y* £•* t'jj^' 

^ £- jj ^-a 4l bu b^>bj ^iia ^-*-= Jj- O* C^i <JJ^ 

(J.’i—.-^y \ _ajXo £a]I ^-aii JJ iaAii' U.&J H^ 3 ^' l - J '- u y j ~^ 

jjljAii—JI oJj_I J-^J jbXa ^■...•■> II JAJ ia-aj biilJ A- a-s k ^a lt Llxll oJjall 

j_« ^_J| ba^a. I jC-jJijJ cbjC- e-Uk. ,ji Jkbi ,j'l bl (illil SA. a-v -. Jai ' 

£• jj]| IjA jSijj iJj L ia J jj^ia. O 1 ^ J LS^ Ai^biaJI bUI oJjiil Jp^- 

( fc_jjVI CjI jj l_skll oJjall j* j*>j- Gigantopithecus b 

t-jifl (j_a JLllia jla bjjjl j baJ ^ bjbjia. Cl-Jajajl ^bll 

t^jl_all £ j—Alt ,>a jjSJ ‘AiS>. jlib.1 J*J ‘ jU^V> AjIc. £2jj - ijd' 

Jjbll roa _^oj ^ Ajibkil 4jjabil oJA JJJJ <ji jkaJ a_i£ Jjaj bljb>. I3lj 

• A a ; a1 1 dll jjdill ) "in- <— 

ijjj _i La 111 £• jjlaooil ijoiiJI £-ai £ jLil jjxu ^ ^a-iJall ^ . s Jl J 

^ajjJall' t _ r MiabHI "(j jl jail" bj-ia. -j' “d* 1 j* £^W® JjbJI j^aa. ^-V 
J_4 (JjU.Sia'VI jls <illj£ (LjSjxj ba jL Aibbil JL-abVl Ljbajiiia Jjj 

^mISv Jjs Ajjjualll 4 u a -T k.il kJll^lik.Aall j (Jjlxll s5 ^ c - Jb 4ja^Ul cbjaC-'fl 

4- ^ j_J__^lj 4 II. ya»ll 1 p i -\. 1 1 ^ya ^*'* '■■■■" kJLilx. r , -k . X . N » T‘-\ : k—S_CaJ Jjbll 

-. - -. jjV b 1 ' _<Jj tbt, Jjjj ^iil Ji*l AkDLa OjlS ^jlall 
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jl 3 * ~ l^$J li_4 4jla (Jasa jl j^AJ 1<&a * (Jj^ O ^ jilAA*ill 

cj_Jjui CLDL^AaII oAA 4_i3 ^AaJLJ ^i] Ia$a1I ^laII 1.4A (_]i.lj JjaII £-l_jall 
*■* 1 1 ij all (_$■&£• i!~.l..j.tvj jl ijSaj IaJ AjjliAlL IjJLlS (Ju aVu 

J_Jj ( Vi..j ujua. ‘4 a^I ^ JUJI y> IaLaj iGigantopithecus ^^aa]! 
u lc. jjluj <^4jaJI innervation Jj 5 ijljlaVl 

4_iixj]l jA __p2j ^aII CjIa_ jiiLa ^2 Js&ll jA jjj£ £*AjVl 

,_pL_A*JI jj—SII ^ a j__a Ja! 4 j£ jaJl cjjUa^il AjjS_^ aJ! ^aII (J^jIaa] 

^a=J I (jjj t—imlUl lj ^_Uiull ^ Cjjliill (jl AaUj i?«jj ‘Gigantopithecus 

j__A 4 k jj (J£ jjlj £A (jaIaII ^a] 1 (_DLi. 1,..,)T itMJJ JA4JJ l_ijJU> — ^aII J 


£_]l_i £ca i_i'4 ail „,ll till jLjaJVL j ilDL-ajll (jic. 4 _uisIaa]1 (JaI^ja 

0 

U> n!i j ^3^ LaLoj 1 ^1 l^ .a 3,^9“^ J 3^ 

4 ( 
j /i . ^ 1 ^ jjikAall £la 11 4_iiiia_jil ■ “ 'I aj . c£jll j i." )1 jA ^1 1 (jl 

j jC\ (_£ ^pj 4 1C 'U j lIjL h llQ'j J (JllljjJ^J jSj l(jplA*JI £saJ ^SjaaII 

i ' i N . jll I * ilr. t ** i, j ^jLa ^a]I tiilj (j a 14i■ frLkJaS Ia lj] jxi->Jal 

]a» ■ jail (ja tjjjA 4j3_^lall 


4_al_^i. (j_ a ^xC-j_!l ^jic. 44j«itjll 4 ojq- v 11 ^]| Aj*j jl (_£_p. <ilia] 

_AiJ 1 J.,.-Jaj lj] l^jji ‘(^aIc. JUi. (^aII tpU*J! j jjlAAJJI 

S®. j_u (J__aaj IaS. (_5jJu]l ^laII jjkoj jaaj 4 a ^ I a JI iJj!)ISjaa]I f ig-4 ] a Ia^iI I 

^ /. l-» I I j l 1 1 ^Ic. ^aaa]I 'j * i'll l_2A Ija^jSUj ^xaJI 4_uj *. i *a l l 

U 1 ^ \ i I 4 j jlLailj L_ii.Li_«i ^ 3 9JJAa]I till ja3SUa] 1 (_pa*4 ^3jAJ jl 
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JSjjU <luall A Sluj *■* <1 , .1 ^3j3j (jl ^»lfr <^_jj 111 t > ” il i in i_^ll 

J&\ UJ& u' i> u'j l* j 4 j-In *14 ^ylc- O^AiXja j\ 

j_jSVI (J Ilia_J. £—ajJJ (jl Ulj tig» a ^Xu dua. ^ya IajjSj 

Ia_jj2j (_] fol jjjSj (jl <_al^JbVl (j<a <ljkall <jj*4i*JI djLjL^ajll I&jIuU 

- <■»& f 1 ■ (3>1 (j-a (J^aliill 


£_jj _1c. ^jjsSlc. ^ pLolcj jja (j-« jpSI -iioj 

i AjjjouII ^-1-^ ^^5 £c*ajl dil.ujSj (jLij djLajlx^all <jjllaJ 


j dll_AaC. 1_g_l (Jc-lajj <jL£ll l_j»l£ ^gil jPjte fj U^lj tAj^dll 

ai* dll^)Jn-fl jjli till jl J t AxoSlI 0jlHill a 3* ^rlAV Ajj-anll < niS l. l <a l l 

p... ,;v-v,'l (jjl j3 Igj Jbojjj (jl (j£aj (jjll (JjIui jib LuU La bile dlLa_jl*ja]l 

ajLuC.lj j=ball jjJbil £>» I_jLal*j <1 A^joillj tdAjjIoi aII ^-14a. ^ic. Ajiuull 

4 afiA. Jl Jj O'M ^ a dll Jjjdll I ji% ) t* 1J~V t4j*il., 10 J...all 4jjj| .j^ Ic-^j 

djl jjjSjII (Jl A.J (jl ^ gJ (jjjj 131j t<j!a*J (jC- IgjJaa.i <151*44 IAjIjlIc-Ij 

tdll_ajls^all aj§ jjSI ^lla-a Igjl J\ <44*1 _jj£l dl4-d>‘l Igjl I j)ili “Uidilo 

dil jjiSlI (jb jjsj Gigantopithecus (jXajJI j jail ^-a g-I jjlJ Jlia (j£lj 

^_3 j^ibll J SjjjS dll jjul AjjaIj 0dtij (jjSj (jl (j£-aj <jl-\ oil <Jjjj'*ill 

< 15*11it4 <■ dlVb* j)j£j VI (jS-aJ j>4j t f -wa>ll j £L4 lU ^ .. l i o i 'l ^4* 

,<JA^*jl i' il jlinn 11 ^gi ^442*JI jjl u'j 
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^^aJI djl jjjta jjjj iajjll I 3gJ JlloS A_'_^uiaJI ^ojl oj^2 Utx (J^ljulj 

jj ^aC - il)Uja*JU> 1—lL^aC.I file. ^Ijjljft (_illj jl jSiilj jl j ^Kl l 

—Jl Jjl jl j* jlS jS 4 *xUj paleoneurolygist Jjs L> 

L 1 ^_jl o^*j3 ^3 4a 3jjxo ^jjc- e^jjijL^i AjmO jl I^laaJ jjjJl 

^-'la al l—j Ijjt i t~t (JaJ 4il j-a ft <Li±umJ 1 (JjLui_^U 


j a ^—jJxjl _3 4 j^i^_j 1I ^aluLoj Ajli ^Daoll 

(j — ill ( jl..i yj>\ Aa.1 ^a! Uijla jl£ La-a 4jli «(_£_^i.Vl tl)LoUj_JI 


^ a (Jl—l<ajl j " 1-* 1 ^3 LiX-*JJ JJ IjIj 1 1 ^ A JJ (^jjJI ^ooJI 4 ■»! A. . Vn (JjL*J 
4. jljVl ■ -■»ill ^all S^jajiS jjd ijjjSII jjull j^all t. iiai A " J. ^"' 


Jjall 4_li_iij ji j£<aj jl£ La*a ■‘Laima (Jil l*\ Kill (Jii,nU l^jl j3JU lid 

tS~^l A3 —£ (J (J?_>*-MI (jl jSjJ (JaliS 13 a (_jl (jiajC-j (jjLaxil 
J—ft j£lj t> jai ( _ 5 J& LaJVio cill3£ TXJmJ <Jj tia33 oil j < &a_a. jjJjj 
J JS » (3ialia (jl jl i<-!AAl Jal £^ju*al jL-^ajj/l <jLj La J£*iu IjtA Aiij 

l ^ ^(_g jjJa'JI l V> ."-ila ^3 __}j£l f-l ■ i"'U .*.j aiii ja ^ft’l ^-1 


<L—mjJ I—jJj jj c_i— jjC. ^•Ijjiuil 4j^>aj (jC- ^gJUiJI JllJI jj 

jj—iixJI jj J 4 l-»l ’L'.all (Til- ‘OLxJI JaljjJj ((_jlwuJI a3ft ^il ^lajll ;_J ja.1 

_II 4_ajjLaJI 3l j_ill (jxi jlS jj <l^.Jj Ji^j ^gjll Sjj.^JI OlijjSill j 

3 _^jui_ 3 (j<a ^ Y <La.luuJl j tij^.uill jys o^mIja i“ ■«- > ^ (Jjsiuii 4 jS_JLi 

A.j^Utfll Jja <nll 4g ju'Iill 4 ij'il^kll ol jjJI i-lijl s ,/i (Jaajuij ^iJI ^all 

v—luilll (~~ ^ ^gjll CjLaijjjJI ,_j Ja.| rt^a ^2 £2jxa _jft L<ui 
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t ‘4jU 11 Ajllc I* (jaa. (CaII LiLdl o A jail Aal jl < ■.^ J 

1 | jju£ jj$I j' *'4l jjSj ci ICajI A_l V ^a n*»H ^all lAA jLo 

ji j»»*ij £call ^1 Aju-aal jll 4j J>«- , nl l -4 J.1 ‘ rf-»» tt (JjLui jll AAC jl A] $ jVI 
Ja^ijj (Ajjiijll '* I' LJjl^ jA Iaa 

■ *Mn ^Laj^jua 4 jj» r~n)l t, r )l » jSaII oAA i imi jl (^JljaJI (j^Laxil AjSlI 

C(_pL_**JI AjUl t_Uttil l$Aa JpSI (^aLJI tJ jjUaJol] JjSI Aiwullaj lu«U <_$ 


JJ>. -v J «Ajjii__JI ^gjL^xail JjLkjJI 0 j$-al jlAi aJjIaa A^a. fJAii U^JJ 


(J} 


i-'l-».l ...^1 aJSIuiaII AiL^yi 1 (JJJjlj ijli^-aiVI A_uiAl aJS i _ nmi i^_^uull 

4 

Ajji^aj Sjiis Aj t * u»ul (_£ j*2ull ^all (jl t^tall OJ*aS 4aj**®J JJ& (J! J^I 


— U 4jSjl*jo—j Ajuala. Ajj^-oj ojmis] Aa^LoII 4aa£L1I AjJ Jj (AiiSa^ 

. (A—Y jJS«i jloil) 


. SAAa-a j . -~>-v 1 4-1jui« 1!I j AjSjaJI jiLa jlVlall jaaJ (_)jIa« i nal AaJj 
t^_ajUI ii ~'l -> II1 (JJ^J (5^ A hnj^a AjIjVI Aj£ jaJI A ja /il l Sji*sll 

i(clljla.A_a) oAjj-o >" 1 > ini j (Cilia.ja-a) 0 j A^a a ilDL-aj (JJjla j 2, j^J 

A ^ J. .>■ jj ^ILuall aAAa_a ^ail o JjoiS ja AiSalall eAA AjAa. (jl ha jlij 
^ It-. a ^A . i" 4 n j^. A ■ '. ^if~. Ijjl^ Ajaj Aij g a .a l l *■ i l dhal l 

ajjuual Ajjulc-Vl (jAJ j<a jj ua l al l tluiaJI (^i j£jail j ((^aIc- JJC. _$aJ 

aac <»£ AAaj .jaII ajL<JI JaUJI j (Betz Cells cs-^-J 
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1_<uj t^JI_aa^l lAjSjaJI £-<JI Ijj& ^ (jA? Ipla. 

jjl ( j ^ "'l l lo^jujUaJI AjJjl^oxJI aII jidl t—J>U«3_yll J-iC- (j_jSj 

£ f 

^UjU ventral horn UJ^' <j* “Mj' 4 J. u ^ c - O""^ 

1a & 'a.~< n 4jS_^aJI ajoi-suJI UjUJI jjc (jji IoSaj ‘t^j^ll 

/ j. ' 4 j3jL 1I Ajuilioll sift jjlj <4jLja*JI c_iUlVI (_J>I (j* I fl'UrtUfl Ujj.lJ 
£_SJ ts _jll tdb (JjJafli jaj jjJc. Ij.ag.4j Ujj 4jS_}aJI A au^x JI j jla-all 

jj_3 Ji^aall I3 a (Jgiui* ^ lllftLi ULaj ((^ jS><JI 

jUlil IjSj tUite _jala!l Ajn r-i»ll Jjlujjll j l mi->' l l • (j^J t 5 ^j ( j, ‘ ^ 

_ C. * "■ -..' I LjjUJI jl.SC.1 (j;U AjLoC. (JjU. g-LkjSl UAi»- t>a*J 

.*'1 ■*■ a! "'/'l l j ^ — V (JS—ij jJajl) ojSLII j-aill <1 =.JA frljjl Cj^Uiaxll <—aLJl 
4 _oSjUl AjxuaJI ClU ^JblflJI <j& Cjluiljjll (jl jSilLi jJAa-j ‘(jiiil AalLwi 

£_a -fM'i -i (j jjji S^ybUall d3a (jL AiSu oiVj]l .lie I g’i lijj 

,j_C. lIiJJ _aj US) ojkial AjS jaJI AiUaiall (jl j tS_>iiL« jUiaII 

^tijl JUaij jkiUx jjc. jaj (jit UjjAj .ilaJU ~((>UJJ l£U. (jjjla 

3,... jjJal—Lall ^ LljUJI (jji tilliS AjLiaC. <—sUll 

synapse S.ia. 1 j 4jSi.a <Uaj V] ^ U ^all o_>*ia ^ 4jS_pJI_j 

_gj ALliall Cjlj_jj (jl US lALlUll AjSjiall ejjUUjll (j* jl 

V ^llil a^alj 2j'. ^.e. 4jSiui <d*-aj (J jui > " 1 v i ijl (jiUjiaJI j^uilaiall 

4_ijUI UiX-^jl U^ joSVI ^a^JI jyj kjUjSill aiA JjSj jj 

.^A—Y JLi) ^&]l --I AjUojll ijLiUajjll jjll 4 j ..i il lj l»« ^lai _>iSVIj 
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4 DjS gjuu-i 9 £aA ft jui jkUft uIaLaaI ^aSS (A—V jL*i 

_• |> -y\\ 4dbdll Lkll Sj jiH tjJatf £a! 4aAjUI fla^SU 

11 • • • tjjj LkJ) »J J& ij^i jtAfl AauIjJ lift JjlAj) igjtiu 
£a! VjUa 1£a 4J <ji LLkjSlI !i) CiLuajjJl o^aa :Jkj 

SjSj ij_lll »•■■ jlaU ykAjfl g^JU ^CL» 4j£Jj i^jJb 
J *«' 4-_jSIS j jAj 4i<>i <IiULj1I qa jjjSII (2jI Jaa£L t(Lk!l 
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4—fto* tt 9 i <\ ] AmiuHj Cj 1 _jLu ^1 

^•jSa CiUUJtj AjSU 4 j « an 3 ijau 4 ^ja 3I ^13 t occipital 4 j 3 Ijiltj 
0—4 jjjS Aa J& n lilujliJI sift <jj ^£3 ‘AjSIS AajJj 

j* 'B aJ^J iULi LlS Uxu j£w]| ,£9 jIa3I »*■ ■■», 

4—jSjlall Juljj—II ulj uUjjSjII <ji Jaa^Uj .uiulullj 4-..Hi 

-(u^L ii. »3 1j o M - '« ^ uLVIj (jjjjftJI 0 -») »o*iUa31 

»J—A f —■ >% i .k ii . i (i ? % N <iwa o^ AtjUiia oi^ o' o^) <JA 
«j*i—S Afl kU jAjAjj i( ^»>I 1 J-a t.uJ TTi <^533) cilJftVI j\ jJltAaJI 

SjaiLal) Aj4jk31 il£Laj]| ^J) prefrontal cortex 4jj.r>jatt £*31 
j>-J o—ill parietal areas AjjlJaJlj UxaaJI ^LUI JU ja US 
Cil— j>H A.mi ilL U?i ..ji 1 ki 333 I AA JaJjj il^JLiu CiU^IxaII j* j" 
l-l—SAj (AjSjlall 4£1ua3Ij ( jfa ll a ll a AA {Joj relay nuclei Jj^aHI 
jjiiSl i .ii . ai *u^a uJIju) jftljla o*^*j ®j«& (jla 

.^jjkdl LiajjU ^wtaJl^^a]! i.imiLuj luj 

* 

t 1 ^ . 0 Q jSjUuI A-iol&J ^SAJI 4j ^3 J ^jts 

•» * * * 

*t__jj A jiil t il linVl (ji LaS i AjjlSUl * * i^-*. (jx 1 aV~'-C ^ jjjSaiuu Aj£]j 1 . 1 a. 

4 

4 jii ,^3 cliljjiu 'jjxuaj 4uu * »■» ■ >-»'! jjc. (jx (j ‘" Aajliij lillJil 

jL_U ^3 oJ.\*k 4 Ajajh_jll £_*]' ** '1 **■ ••a*.3 4j ■.„~'l l -vV l jjl i -■,.-%. 3 1 , '. ,\ j 
4—j 3Jj— jSj 3—jl$j]l 9 3fi._j3.la j «.LOai (Ja.1 jj* Aja^ia 3 ,„al \^ 

o jSl—JI I josill J^Sla. 3jc.lLill '.-.ll j >, u.,'il l CjVjajj 

^t-oll Oljjj£j] AjSjSjJIj A jijh jll (jill V lift J (jjjiiaJI jjSl'j «. j.’V'i 

c , 

(*—€-^ u' 'jlillj A-alaldl ji A^kOalJI 
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^ K A. * jlVmU AloLi gjljj o <3 (^3 -a a " » Aj. oLa-ll (lAljljJ ajA (_Jjx 

Laj^la A - Quaa a clilxjlalx j £x j] $ Aj^jajx < — . fl j ^ .a i_l'^L& i .. U m aI l^jj 31 

* a j"' -n ^jA Lax Jll ^-lixaxJI (Jj ‘ J ~* J~~'" 1 *il^ »•*! «.L-ia3 ^irtA ) £*_^i-all j (J aIxII 
U>x -JU JJ a.j <j—a Jl_J V l. jl tJI eJJflS L?^V 0 X (_^X ^ 

A 

0 J*ia ^jlalixj Cjbjlll tilt jjj tlgia 'if^J ’hflmll J^du ij ji.S/1 dlLajJaiall 

ill!_jjjSllI ^ _ 3 eJjl j—II clCSL x X iJ I (jx V jl ^Lds ( J)slm J jjjll £txll 

Lnix j Aljjpun l$jV iljSl.j frLuaS clljj (jl j fcml c_8jjx ~ Aj 3_jkll A„u^-i» JI 

'.4j3jiall Jjjall (jC- 


cll__J_j_j J_3 Aj^ ja>Jflll £ix]l a^yxS (jl£j £txll a_yis (_jkLix (jJJ jApj 

0 

^_ill o^)_jL_3-a]I Aj£^a-ll (jLil ball (jx LaJj i^^ylall ^xll ^3 UsL-lal liUaJ 

■'»' ■» ^kx ^jjL-<ax (jC. a j ^^Lxil a jpLuxll dkl^lmVI jin J Juiaj n _i i xak l 
£c_all a_yi_3 (jl ^_3j (_£jjJ _£j (j3 CLija 3 jjjjl V (JSjx jkj!) AjiGuax 


1 jM I aJjall (_$.3a.] ^x ^ £3jlaJI f tA a'I c kiJa (jj^J GjjSj jl£j jilt 

A_akix j_jl (jx lil_pjl joS^H {jA Ailalall aAA (J*Jj ^ H. uia a (JaL*j ^jlJI 


l al^jAil Ajjxjj A^xalila (jj£l Ixjj Axxjx I I cIDLlxiJIJ ^-xll ^3 Ax2 


^J—±£ prefrontal lobes a— j ^ai ij-aj*- 3 —^ Iaa ^a. (jlii jSIj 

dAijlia ^^Ic- LuUuAj j^jxIjII ijjsJI _^ljl Ala a_j3 jp. (jjaa.Ull (jl ^.uaj 

(jC. a_^3 (jjjSj Lilil I j] j tAjjjlu ^yC- j Ajjjxj ^aI x a j ^Li-xl (jjj AjllxaJ 
I j \ 1 (jl I *i 'If- 1 A 'ajUII tlOLnalll IaJaJ ^lll illLaji^Viallj I jft Aijlia 

is-t* ((_5_^jLsxHl) 4 J(i Ja.jail roaJI e_yi3 jjx l^Jllxl Aim) i >i l 

A? i'll e_yls (JjaiuUj tljjjsj Ajjliia (_J jjlfaliilj ^>j1JI ^I mia I (jl (jx ^C-^>51 
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^La dl Lo^y JftA ia ^ja ±a jjc. ^jC 4j^ iIiLo^Lia JaA3 4 i-s. <«W 

*—C^-aB S _^)*iiS £ja (^lali* qa d^L-sa j jc> Ia juSi ^jljj 

jII A_jj$iail j AjS^Jall JauijVi diLa j!*a (JjSlLuj dibji (j* jI^aH 

O—4 U^I a.^ < nl l a, \ A JS iA jflj . 'y jSj Ajjbl dll jLujI IgatA 

oJ—Jill ^—3 v *i\\ 4~i ^iil £la!I (jiaLU qa j^jII ^aII dil^jSj 

(j—a l vn8') (J^/l (jjj A jg i> jail ^laII a jJu 3 (jjSj (jl AjI jc. V *-*MM * 4j'ijW 11 
A—a-uj ^A ^jk AjimiB aaJA (jt ^ja ^c.jll ^^Jc-j 

£A Ig-tlj ( jaJI a-lxil \^d iic. 4 ■ .a\ maH o^joSjl i.*‘il J^jJI o \ ^ j .^1 iyi - J 'r. 

£—all A_ ijh j ^—3 IjjjIj Ia jSSlj CiV^aJill <ja Sia.lj ^ ^juoi (illj 
•L$ _ja.VI ^1 jjS/lj AjjUaRj IgJ (jjaa-all ^jJ x a H j 



Llt.iVi . at j jdJI 4i& Ajj^ll £aA a jul Jbuij CiLuUa tA-V <j£d 
1 j>—JJ A film aB dL-a^kall (j—* ili\£- j*yn Uyi 

.AjlS^Ajjji, CAjliKu-iaI 

<j4 ^jjjaD jdbml) yjj qaII a j*lS £kw ^La A 

6—- aUijij_ul aL»jVl p>d yi (_>«Lifl jt-ua jjj i£aA a 
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ojLi AjjJuII uiuull (ji Lie SjjSj aJjS 

.(t ^ > Y 

»yJJ (j-LiSL A i j ,i> Ai l jwJl a juA AjjJult <-mull Cijlij B 

‘(' ^ *1 A jJ—jiaj lJj.. , V>K CjUUJI) a4-iSjaJI 
tS jii Lie aJjS <jx Cilf-ljSlujI (_yiLul yie alaj^L Ajjlixj 

•UAfWflj 

1 1 <JL-o (jl -la-l t(3f“i L« (_J£ r-j* ‘tip) 

0 

t . , “ l ’ o— 4 Vja*- IkijAi LI Gigantopithecus (_pLu«Jl 

0 

{LTk j J aj VLa.1 (^aUVl ^-Lajll V J AlLaa^l ^ £txll V <j£]j t( _g £txll Ajjj 

iLJajC lx£) (^-aLaVl <jx AjjjJall t-\ ja.Vl JaAS Lajlj * j^'ll Jje. 

IjtoJ jjSi il£lwajull ^jlVn ^ylc. AjtSljll jLVI tjU l-j&kj ^JJA-Vl 

<J — s “^Lj iA — JLaJI A —jjaHll t£] —lj l$j jjj^sj ^1 (ill: ,jx Lo Ja. ^jJt 

<A“°' 5;L>JI JC. _pJ .He tj-UVl j-la^li i_£LaVI 

Cfi" iaLul (Jjail ^1 <_£.}! J3 cs iiaJl 

?— A ' U— 0 ® <_M (j-« _jxi1 lift J (jjjjj jaVl £-1jlVl 

Oj^allj a j-iSJl :AjjJL]I AJcill i_Sj£j <Jlax ^ Ajjjaxll C A Afctffll l 

fl .J-^ll (jL t-jjui Lfc jSilLi (j-aal j tAj jx jll c" il L ' lj-'U -L* ^jic. 

0 

Jll—uijll ^—a ^'^>—^11 <jJj VjJ-tf>J ljJ>.IH jjS-aJ ojaLo L_-_ilJriil'i ^Ljl ^_lc. 

‘C—^ ti 1 *- lsA'j -i— jVI < _ 5 JJ motor projections AjSjaJl 

0 

-11 V J —MOJ l g» in v J^y >>jll ^ -l».l A. K i j^i jjJe >.-alaLll ^le. ojjkll Ulu 

<_DL» projections A ;>^>» JI IjilL^j Jjxj j AjjjajSll ^J1 » aaLux 
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(jialii i-Sjjjj i^all frUji JS Ijh AjSauII CjUoj]| ^1r- 4 ...aU^ I 

(j^J ‘<j£U-VI jbV' oAj iJa j]! JaJUl jjjL^aiJI ^Lu^aSJ 

(> a —*-t U ^—i cs^ jjSaill ^baj LLjaall aU jLLi Ijjij u CajC. 

<KiAll ^Aj Aiiiijj (jjj a£UJI j±Jlu AjitJI 4-aUJI 

. (JjIjuJ! (Jj-aaJI ^k UUsaUa ^^jjl 


^U.}]| ‘Luil jfi fjpt IJjju 


ur-^ &-&> tjj*-* cs -i>-aaJ JSjij AjlmI _p ^k 0gi]l I 

4al>U]I <fcSjr fj$La :<iitijlLj ^aJI A^jj a£)1*j a r-» ^' 1 4j< 4 

A_^uiLJI aJjSJI" jli tjjjluJI Jj-saill ^k bjl j USj ("proper mass 

1 4^-a ^>iSV' ^all diljjjjSj (jlj ^gjJaSj (jJd» ji ajlc. ajUiaalLJ 

JA —>-aVI ^U-aV' (j4 A^.Ul4 £jujjI ,jj_jakj a j^a.1 jl a j5 jsSI JjUj a j^a.1 
lg..l ^ ' 1 4» (jb Jjjj <jl <jSLaJ UujLjS _*£! A 1H.4.IJI AiJala jU ‘U^a. 

J—A JoUjI AibS joSI A.vUj i' ij. ^.U <JjUj] _^jSI AaUaj ^jxHl 

J^UJI ^ jiuta (_j-U A SM r~ Ll ^i oSf I" jjl 3^-v l'l jj i4 ibj ^ 

•(»-^Vl jA (jlS UjJ (jjjaJI _JJjyAuil Jjl A aja-v U j ^Kl l 

tS— 3 bU-« a jS_>aldl c_ajUajll Jc. ^jVI Cjb^iajJI ^-la-V <_>iUiVl jlS j) 

£* J» jj'j 2 4^j^' ^ — phrenology ^UjJI UJjs - q>JI 

d! Ua jjS£ ^k j»jl jj^ji aAlaljj t_jAj j| ‘ jjic. ^juitill 

Uul-iaj <ji < _ r i*j AuaII ^ AbLa-4 AjUal (jt A-aa-bll jbV'j JfUi (jl 
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a <ilb4> J HaJ j£l j* ^ £^* 

lilli jjc. J JjIjIjuI^I J S^' cs^ c3j'_^' £* L 3^'i" 6 ^' ^ ts* 

a »-•.« -U-^I a SjjjjJb aK 13a jl • J*j i> 

j - .*. r n jA 'l l j <*113 Jllo 4l JuUijll *3*i 4^UJI v aLI*«® > 1 J-U 

ps, _Jo JSxja tjjjiuii^l (jlj 4v_lluuSVI <j2 ^jll j*a-~a jSjA 

a - <.j £Ui_ll JS_^i uW <J '-* ur^’ J 

^1—aIc 13_A £30 j ‘Ai3iLA]l jSIjaIJ UA*J j! p-> * ^ >1 

^jSill iU *J jo c^> <> ^bj^ S*>® ^ 6^ Jl ^J*® 

1 A jj»j ‘ jjUajll Jj=>. jbii-l (jl (j - f^J® J <AAA-&aJ3 ^ "' ^6 ® 

vlbuLuilj (^jJI (jJalJI (jji <■*ijOai jjiala <ja AjaAOB Sjaia J-ifj ^-*JI jSI ja! 

.13sbj SbaJI OAS j^ic. Jl jj V Ajjiajll AjIc. 

S ... l^j«i A. ^ajAlaA _jlial (jA oOaJjaaII jlSflVI »3 a (jl ^Jal^j 

4 ill - (jb OjSj (_p]l Aj_jajj]I JjIajIxaJI Ia ^ ^1 (j '^a l m £b»o3l 

,j« aa^XJI jIjUac. j> (j) 3 *UV ^ j>^ V Jjsll £-® 

el jl J _A jjO Lo$J (J jiJ J AaLja (jjj A- mS l i a I I g-ibij i_il jlaVlj 

1 laaA -~- ■ ^ <jj—*13 Ajibuj (jl <A-djA^i J-i^l £T bj^ AjJ cjIjIaC. 

jjb—AIali A_ abS _££l bfi-AaC. Ijljul t _ s i3-u (_$ill ^^aaIII Jbai*jC)U bJaui ji 

AW < 4 Jjb> jIxaJI A->U» a c. jJa gi JjUallj SIjLaaII UIaJo ^LJoi aSjJi 
_a L y&\ _iii Jj^jjllj jlia'yl (jc. AIjI^aII AjJaci* 1I jjb^JI (jli 

Jj_^jjil Jjl£ib ftLjaa ^ (jJA-a*!! i-i-7' Jjbloc. £A UjIo&I ^uo 1-iA.bu 

|j_A (JjJaj ^umijJI jSajj ( JjLa_j1*a1I ^jll A^laJI tilSj Jil^j j^Iill 
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0 _plljA 4Jajj_^o]l _JJC £6 a]I ^ (jlaljA (Ja.*j L> (_p l vai l 

jj a J^l ■* <■ n>uj ,^»r» i i) _jai (JjUt'ill (jl (jA ^lc. IJA (t s!^IaVLl 

4 al'A * ^pU-OA (jA oJultill j^il'S 


3 i (jl (_j£LaJ ^aII Ajjj ^>1% *\i J-l-ti jjlll Aj jajjJI t" *1 jl ^ »II (jiaiA (jl 
<jl til—J=tj (til_b ^jic. Ajl^jjaII AjSuIj^II ^jllill (jLlj AjIjVI JW-iM jj-**.' 

(_y3 Ajaalajll A ju aiM j»L=^.Vl J-l^J £la!I jaj AjjjjjIj Aaui AjUr. 

(il__)j (jt (J^i^aYi i A^jlu Ajlj Jjail La Luj] (jli (IgJLiAaul -LLajl j £Ca]I 

(Jc-ljj (JlwaiVI 4 &±iaj £ca]I Jjj jj JAalj j tAjjujjlj Aaij 4 % jTi 

t*ll ajLlaJI J_jLaj <aj_^L (jl t* lj*t I 5 AjM-iajj ^pe. aJjuoj ^jlll tllLa j1*a]| 

®j—A j tJaliuJI 1 dA (JjlajSJ ^aII j^iaLiA ( iJa.^»'i <SjjJa ^ Ajl^ill jjaSjuu 

‘/■•’ ^ Ajljj _ui AjL»_a Ajjjlaa aJaC <jx £ jj j tAjiAsLlj 3.j*iUV»l AjLaC- 

Jjjl_j]l (jl £_Sjjj (jl I lA Uaj£<A _J-ljJj t^^gJjSjulJjSjA^ (j_J* 7* * (_HiL?iA 

4_ajjj Ajlc t-UjJJ l_S_pui £Ca 1I (Jillj <Uxaj Aa.jJ t 1.II-V till jjrtlU ^jjsJI 

(jJI (jjdLallj La (jjjSll C5T Luull aa ■ <ailll (jl J t4iJa jll ^ JJ jj AAuiljj Ajjlijjl 
(j_jlall 4_ £^&a! 1 ^ A-i ni l ni l a jjaII jjA Ifi. jj _pSbU J_ J J^-i (jl jj^Aj a jjc. 

djL—jxj J_ail jl « «■ >» »II (_L* --»j'H <•*! i a^*'..i.»ll JaLlill (^lc. j_jii 

1(5J_ij ^Jl (Ji l ial l I 1 ”■■■*' £la]I tllljj j£j (_g-_wl . Wij tlj^o. Ijl :(jji.l 

jjM ill (_J!)L_aJ j c ^ajII tliil CjX- 3_jll : /jiK ■ m la.lj <_sjp_u I ja (jli 

(j__A oJfll jli AjaSLiaII (j_ji>-^l tl^LxAAll (jJI Aouullj jiJI (jjA (_si (^jLa»JI 
tllljjuaVl (jA I Jj ja JjLxj ll^liJAll (jA JjJaII (jl j 4^$_ja.VI ^aJI tlllijjSl 

.^jLasJI ^jLiII (^i o^p JjaII 
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1 a (jjj £j ^ i ■ l alia j) i jix*a jl <f*-l ^Ujillll AjLoC-j 

i_ajl__Ljll ^ !c JL-loll 13 a Uft.iL lijj ja.Vl (jU Ll'ja. Laa-Uaia 

(__ij ui tjl^LVI (jJJ ‘ u.iIm'Ij i imlll ^ (jU JjSJ <j)i iAjSIjJ^I 

cs _j]l ij;.-- «H ilAjLaaJl Aja jl La LaJjj (AjSjLj Cj^, \ fiu 4 J] 
Cjla.ja-*]1 ( _ s Jc 1 a jjtjta (jjSj (jl £ j& *—S>uj _ 4-ai-JaLa AftJaio l^oC-Ju 

2-^^W 0 jAj tclb-«alaj <aLla3l -Uvc-Jj (jill jjuUll (y>, jj£I oj^a-V' AjISJI 

i 'I . Wi 1 Alia, j| ‘^all AjL^I till jijU jiuu £-a (JjLaiit jj-aU& (Jasj 

4iaLjJ ';■•■< ^uaJLj Ujajl (^_>j Jj UljaS Litt V Li]i aU 4jjj 

jj ■» tlialLj) Igjl jJuj "AjjIL" ilAj£jlui ejjj^a - UaU (jSiJ (jl j — 

A JSJI jl jL-a Lai ( v>lli o jaIL (jl Oajj i cr Mi3Lu jjU ^-=»1 j] AaAj l^jlSt 

aiJll^Lwa jll IgjIjjjL j 4j*£ 11 (jjljftll £jUi U& l - j LJ J- 1 L-kxil lg-J tlijlil 

/jjS ^_3 (j n. .i u j /yj' jSj (jjj " WjhiU (_iUJVI (_gJAj ^2C- < —S^Ua.1 JliLa 

^ -'l l a(sj£lj]l (j* Am* ^1 jji fC-J ejftj jLij AAjL AAij) ' '^UJ-' 
"i a| 4 <1 1 ^j| Aslc.j _jl Jj■ ' • 'VLxJ AJjj&C- JbLajI £-a 

-a-a.1 1 (jjljill (jl La. 1 *j i(luL 1 -usA <JALa ^IxjJI AAllLa 

i * .1 \ . .i . i^l^jpjaL a ; ’ ^Jc- L — 1 Ll »^jl —3 r^cil A-^ftJ - (^UftjU (j^J^l ijj^l 

tJ _a f.lfta.yi (jSLal (ja jjjS Alt jSL ^jic. l^Jj»ULll plia-V JJjLil 

(jl_i 1 'W*' J U1 (jU tJl.y-iJ AjLaC. (jx S L j Uiajl l^A JjlS 1 j]J a*—iljLua.j/1 

IgjU ^ (_3 _j3jj i —sjoj — ljua> 1. a> a . j»>^i ‘l UJ-' UJJ® cs-^' J^^' 

tS -1c. J- A -jL^Sj u J=al ^ J ‘(»U-L11 ULP^ J^*-' Lp 

. Ajoil jj]U La-l jj jUaj-a l^A (jl JSJC-1 ^^-i-'l •Ail la__^lill 
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^ fUu&ll dlblxC. jjJc c 5 ^ lift <J£ 1 I — jLua ^Iua (jSJj 

^ J—di_jA]l —3 Ji.AJ (_£a!I t ~k>*> 1 1 jjSj £c_d=u]l t"‘<l^l««-- Jc. 1*.Uil ^ jiU»i 

(jjUll jaj]I (jl jSaIIj jjA^j ^iaII AAxjI <waLk 4 jaa1 <1j t l*. %j l 

(J4 Aum v—jljtd ^jli ^11 llj 1 'H j 4 io tUjll Aui^llall (jLua jjxj 
— (_5 _)^l AAajJala t 3^ a ^° cd J*-*J d£Li.AA dj'ilwaj IgJ ^jJI iii]j — 
Jal IgJ A Un'llL) 4.1 hSIAaII JjSj aI i4j jlc. JJC- 4 ■ ..al *1 is ^ A \ ■ ,.al Vi o^jlx f qO-v"i 


^ II I—jaIs (_gA jl j)i«i 'll jjlj I j 1 1 ^ ■*. 11. jjJj Aixlilj oA^ 

sAA j^lc 4 »Aj (j ll-ilj ,jl (jS-aJ V ( t>~^ I dlliDlc. (jC (^aJ-iJ JJxafiJ (jial jpal 
43ill ui 4-lfll >^~il jljl dll^J«lll aAA (jl - djljluu (Jail jl (dlLa_jJaLa]l 

(jl__J J_ JaIIj ,*AAj J Lil (jSJj <4j.,ial Till . ..a".II i" il jI^cl jc. <1&1 ixaj ^le. 

• "(j-dal jjjVI" —aboil ^Aui—Soli (jx I_p3 i_}*£jU ^jdaVI AdaJI * 

(jx lx£.A dAjLua j\ ;4illS dj^ld.Ixl AlA oaI 4 Li ■ J t*~ <■» «-«.'» 1 ^ ~il^ ^ jAju aI 
>' 1 i >’jl 4aja-^ll jj| ^jx ^c._)ll jld-ll (jx 4iA£Ojxx 4AuS dll^_^dx i jjLa, 



* —alull jLjajVI jAi-oua (jl Ij^ioSo jjlalo (jx JjSII (jSxJj iiIIIaS 
AA=d*x ^dll dOL^ajjj 4 _ulgj]| i. luill (jl ^tulaj dl. ^<11 (jjjj 


4jllA>yi 4 jKII 4ajl-ijll (JjLsa 4 . >-»" AII 4ajk^]| ilK.L 4cl\ >. o aL“ I j 

t t 

tjLuJ jA&ll oIjIj Lj-ijjj I^A Aiti^oJl ^-aII ^^laLuJ 

4 

V (j—Slj c4_ojXJI >.... 1 hiMI laaj ^ ‘s .dxL al l (_£^dlll ^aII d'ljj_yS!il 4jiilajjl 

J&J tUAuljaJI (jx “(_5 jai" Igjl a^A (^yJc. I .iU..'b lAA (jjSj 

(-» ■> "> II : VLaa.! ^uJI (_ji 4-jjjmLa. II dll jjJjaJI (jljj-o (J jdi (v_jj ■ ^.Vl 
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(j—a * Aohll A i/i\ (ji£j l LS^~)~*yi jAk^-aS 

^Jlc. AxoJgJIj -loCtll (^gic (jlj U—Jjlj ^3 ^llxJ ^gjll (_)L<i_ji*-oll (Jaa 

(J _Jill (3U Vail Jj illaj CjJ j J3 c5_P“' ilAjL-aJI 

j—JMJ u-Jj (uJa jJI lift fji <-_Sj*a “ ,jk luja. 

2 i j < 1 Ml j AjSjaJlj A^wiaJI t‘*)ljL>xJl £■ l_jji _jaj (JjLqjIxaII 4 ■> I I * a (jl j^ 9 

ji.Vl £ljiSfl ^ ^LjjjSjII jaxu yjll 

'° - ' 2 ... ^ «" i"<N . ^jti 4*Jjlall <j) Sjii^a 

<_jj«i cjjUajll jl — 4-Uwanll 0 »\£1 Ajilt_ji' ^tull (jc- Ji^LU 

( j_ a £• j j (jjjia jjC- * Uul nllj <—lull! ^ i—ll Jji^l 4jl > lml ^ <J^*-U 

y/'i'i jl SjIj j Jja-a iaSa (jjujj AjjUuaJI tl)UUj}?l (jiwjJ 4^^=*^ 

jjl_aj ^ j]| .-'M ■ j]l JM=J liLatj lj] J tljl*s<a o jSJ aLo Ajillaj till jJal 

2 .' I... ^ ."il .I/'Pl J^aJj t 2 .^.1-^11 (_uju!I j 2ita-JI >^lj £-1 jjVI 

— (jUai (jx (jl : (jjjxl (^jic. liatjj Lajl tillj (jc. 4^kjl_j A*u3lia AjjAJ 

4j i^.U ^j]| _ja2ll ^Jc <*£UI aJjSII ,> ^A^ 11 <*-« 

.lgj|_ja.l ■ ' jT 1 j CjlsLilc- (Jjlaj l$_j aiuij (jlj i^oll Aa jj 

(^i AjaSII (jjl jsil aWj jjjjiSj] AjjS 4j jjoj (JXa-VI 4j_>iaj jOAJj 
(^jJc AjWyi ,^3 JcL-i (jl (j£L<u lDL^^I gjtij (jl jSjilb t>aajj ‘^1 Ajjj 
I jl j$j_ w ujl!L_£ 4JL-a_9 (jfOl jajII i-illikl v-UuU 5 jlUl <JI jjAall 

!..■ 'il l t ^9 i*>1“' j \ o'I I 1 "J 1 **»l ■* 1 I—SjSj (j-lo 4 JJoLllIJ < i l i nj 1 _^I_J 

i. '« j ?^ajjl frljul A ah-s. ^11 g.|^jj^l o^A ^•la-al_j (» l * - ‘> 1 t-JC-jj2 '— 

ji i_ij_*j j cAjl^ill ^ ^>^» . l l ,^^JI ijjjSjI' Cy* 
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i—i^l £11 ^ IoaIII ~1 (ja j IjI i . 1 ...-- 1 j : 4. /s i 

<■ ' Uull l l-i^Jj 4£w<dl (Jjj_i3Jj]l (jjj A ...ol Iy.il 1^ kQ ~, ,>o“l ^jj| A 

t^5 J— > V) c_i^L_SJI ^Ia-o 1 (j£- jijAi <nMI l* ift jjx IjjjS Lg-a.La^ai ^jjLrn (jl 

A -il.li j—La jj_). *>Sfl k'.il <oMl I jluw> (jc. Iiaj CjLmjjj]! (jSlj 

(Lja—jl < a ^a (Jjluijj l$i».Li-al . 1j-vTi (jl -2u V kill.ilj Squall f-j.* ill 

—UTi (jjAA\ ^oJI JiLta <. i ml .fillj i_iuull ^gk aJjVI Cjljjiill (jli tilliS 

(■■ ll.Util TlJ k_Iull ,lj.h Jaxj Lola. IglC- ^cjjj ^ja j c _jxull aLv^o 4 -^ ■ >■ ! j 

1 4jojUjll <lA£iUJI £Jjjj ^ Jjllall ^g3 jjxj i4 i~'Ul ' 4jjjjj 

(j] — 3 4jjji —J| _a-aVt ^— 3 IfrlJVi J*j (j*Ai ^1 (_£)la.yi kliLLaC. (jl 

j ail ojjg >jo Axilc- t~*iljl/'n. ^^jJa Lgj jjjull JsVl ^1^- (jSaj I g lj.^lai 

4 jajL*^11 <.' )l;.lk^ll ^twajj 4l-il (JjJoal cljliilia.VI ai& (j_j£j k_a_yjmj i^-all 
(jjaLLoll jin mVil (j-aLaJlj li* ,jC. £tjlill Jjilall J-axjil (jl j llgJ dl^jia.1 ^gjll 

<C. jo.-va 4ijlc A^oakjJola kllLajlVlfl 4jlSj a^ijuili (jSxJ (_£^iJI £Oall ^ 

(j_a oJjl J i J jl <■ " i*M 4 > _o]| O j_ ft J iAjo.^jLiII iJLiLLa-A^JI jpa A In^i ».Uh 

£ liaa ^ 3 4 j.u<-»»!! LOLaJI kliV jalll A.->jTii (jlaUll (j^a (Jj *(—al1 

_3 oJL j Ajukiil jja'i/l Cj!5Ia^a]I ^ja 4j_j_jlaj 4jlaLuJ l$j] t I^JujSj 

J-p-3 (_5_>Lu]I ^ojl (jjJ (jjlill (jlj lift Juijj 14 ■% ]! » . al l I ^jljllaaa 
1 j>LaJI ^g S A*ia__a-a ojLj 4j_jS J__>a^a (j a Io^sjj I.ISa'i JjSI (j_ jSj Laj_) 

(.* i~v.,,lll (J*JJ tc" iljj V'lll j| CLl,..Lj,‘)jil (_5^1 jliuall (jAa-all (jc. oJul J>ll 4 J l t s~IV |1 

<Sa) 1 j _all! ^g _II 1 ^jlj jLiJl ^ball kill^au jyj Ic. Ai ^uaLall ^^Jl (jjAjlc- 

^1 jj! ij;\ k_LiSjj £CiJa jj ^jj-oj klll.W^mV Jxl ^JjJail U ^j 4 <jh ^ll 
< _ s _ 3 k-ilj jJtl]| aj _ & (j_C. aJjIuj _o klulS ^^lll 4jHalj!i3VI kli ^AA^l l 

.(JjS/l J=>-«ll 
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jrflxt! Juill 
ItUotl jtl 


J ~v ‘h »M <"j ^aj-aC uia*uH 

*LH jJt 4 JIa*2i 


<JJjLS (_j<jLa jj 


J-b 



4—^J c>° i. Luaoltt ^ <iLus-o ilslj 

‘ J—4_JLj» —la J Ijji (jiajuijj gjl~> (J j^. 4_uLuuo 4 j^sj 

(J 1 1 7 1 ' IjJ—»-a 1 l» o > ‘ i lfl - 'n~\ 4 _jjLoJI _jJ ^ya^n-a j»Lol Lij^o 

j_3—J^3aJl 1 )1 La 1 Lijl Lula i Li& f^yc IcflljA 1 "u l i"u l" 

* t t * 

(/I jl <j*l O 1 Cj~ ^-r uiiillj LiiijJ < jjla^o ^jl£-a ^ liSjJaj 

\ \ tjjh'i ^1 ^lj JasJ _y ^J ijSJj t- cl^ j* 

^)j l k AjlSj <jVI uLij;*^n 11 I^J i vl)Li& dljl . ..tjjljA iJLajI 4^jlii]| Ulc. 

( 

-i=3 <_si £j 13 £■ 1 j i i iu^j j _) . ' . 'C- <i ,J-oj ^Luiij jl£ L*j_^ t (JuSlj (jLJ ,jc. 


- 1-l u' j < AiJljj 4jjlj a ^ya dlLalSJl tA_a!l*_<JI I 

iJ 1 xuu j t^oljVl J^> 4jLsJ *y jilj ^jLii LjAa.1 j tl&ji*_<xo 
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fjktJ—XA !l ^lai £-U. j!L (j-a I-Jjiij liuiii iJj^aJI £^1 

V tlgjlxil ^yayCixAi (_>*-^^ (J?^) t ^ J ^ 3 i—L^i-i Aa*jJ 1 —^ •cs J ^ a ^ 
_ 3 j — i'< .-v jiJ idjLaSsl! AaSi tailj jxil ^jfc} Aaj Vj ‘ V J 

clall J^a laJj .lixua jjj£ J=u Ja£- _y^\ J±*a* _ tiLiil (J* 3 ^ CS"^ 
• ! < 

< » ■ ■■ a i (J^ 2 l jjJjj ^ J^S-a 4x3 j tS^jj 4 CS^j t 7 1 L> uU 4- ^JJ 

A=UJj l*ljfrll jJSj Jj <li1 < j? jxKj ^ ‘i^SjJ jaj J^fr _yA U ifrlxu 

4__jlc.J Clil£ LaJj cAjll illL-aJ^b Lxj J^iaLill <-J j3 (jxaak-u <_£t J] ^-=>JC- 


tJuijSI J JjU blijia llaj <^1S3 jj ijliall <> eJjalb (J-=^ ^ 

IjSA jajll (Ja-fr jt (JJfUJ i_4iiuSI (J Cl*ljJj <AllaJI 


‘ { S L±j» La (j-aaui £x i-a3 jat (jc. ‘AaJaa <>> 

Jaa. (^UaVI ^-le lj j*-a V <jl O^J ‘®cE*-^' 

C.\+l±y .illiA J Ua ,jlS-a V Cfi- XJas «4-*a tiic-' J* frE-JI 


l_£L_$JL ^Itm ^U-aM J* *Iulla J^bll ^ ^ AJC.JJ ji .1 CK^ 

.^jtall (jiaj*aJ ^ (jaljikaxll 


•T T', ^. 1 Jal *1 j, \\n. >K.~ij ^131 jaJI 4 J^jA IjA .f*a »al" l_\?9 

|j a < j__£a f 1 * ‘V jAA- 4 <*i«anill eaxjjl t n < jjlill Aall > —3aaa 

(J j--r. i_ujJu ^lr- oj-ia]l <Ja ?A-iusl_j^a frlx lc - jjjc- J* t^jaioll >.. x)l a 

£-ja U-SjjiaJI ^yjjxaa (j^J OJ" 5 (_>“^ ‘^^ u > LS^" 

4 j3jA olp. Aj^aS 3=" y> f^* ^3jC Cjla! jaaJI (jt ^jaljLaJI (jaUUJl fSUa 
* - *■ oia-i j ^jJauj-a ^aJJJ jja. _jA j AjIc. ja& l j ; Le ojL IjLu^j ^ C-£jC- 
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4c.jua _j2*ull jji i_S^*jj . --» jLxaujI J AjjIc-j jjJjJjj 

»lj) in _ix JS pfl'ilj La jjlc-_)juj Ajl (^IxJaJI ^jx AJj^x Ajx£ Jl 

4 A_uij£xll ^juiI jjic. a Lux (ill^lj (Limit £7 ^1 klmll ^3 4 ^ 1 . -■. 

^ AmLall aLia.Y1 (_ya_pu a AJ _jll^l La (jlc._^ui (a^J^xxll 

.4_}ll jL 1 i^mx 

(>5 — 11 (A3a>Y "(lit jjjji lilljS Jlaj (AlljiL jJSjj j3 ijA jjSj ^1 

<— 1 —Lai ^_111 <auj1I AjLLoj Sjlall 0 iJ^Li. ^jj^al j (£• jLlt (_jjla (jl 

4jl l^jilaj i»j4 (jx jpSI (_j*a_)xll AjL^al j ((_jla^)jLxll (jjlxLtll »S1 L.1 L»-> W 

ijSj jJj <JI j$JI AjL-oI (encephalitis ^La^ll i—jl^lll u**ja ^ ^Uj Lojj 
U—* 1 —j-i* jjSj_ll 4-ixaLi. i(^ jikV 1 ^jajII (Jj^X- £x <LaLu ^ 1 i»jrL 
IjJj (Ajx^ilS djl^ual ^\js^ AjjLax ^ AjL)_yla 4 > (jx AJjLu La ejjC-Vl 

t < 

_) —JjS _ 5 J—i 4 ilS j jjc. CLujx^u jl Jailj <jx L-U^jC- j jLl jit LaJ 

j_mx ^_i l* <a.^Vl_kill 4-v ■ >il J 4_iii AjJa lIiI jIjC ‘*i^V-4 

oifc jjjj .jx .VK j tJ ^\ almk i^ya 4 a j. >» ^j£- _)m*lll Lojj Ixil i^-uJal j jl 

("i—<> c >i"j "cmi ^u-j ("^u ^u-j sV u ’j " u >y ata-jsm 

( All x j <jl£j (lg*ba7k_jj (jC- .la.1 Lax l^I^I i>i d) jj»£J jl AoxxxJI (jx £• _jj_j 

^ Vi ml j ('ll (JjaX. jc. ASj^ilaII dij^jkxajll AjjIjxxII a j Jail Llajl 

( ( t 

jj—jl IjLiij aljVI i'isITVI j ‘k^_^VI _>a»jll jJ_ja£. ^x UxLalaJ ojjall oAA 

^iUa (jx 1 g xW"i Ajl Jl (£lms1 (jc. ((_pa» 'll l_iA j (lIjI^jIjxJI a^A L j 

(^L_S 1 I 4i.» "1 Lj| Jj^al ^^ 3 kj I Jj ' ■« ^'ir. a jjxlc. ^A ^jjl j\ ((j^lxLsJI 
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CjIj— i-aVl tabu AaJj IjI jj-al £J^J Ajl aSjc-s.1I CjAj ^jill A.^al l 

j—La t-liillaj ((JLiIjiui (Jj 3 aAiJ LaAic. lg_i AjAa_) j\ ^Aall aLu-ciII aIaC. 1 ^jjll 
(jjll nTu _J2kl C t _ s Jui -=LoJj tAsl-i'l<Jl villi plill A_j£J A AjSJj i‘^s'n Ajl AjIaJI 


.A >.-isll aAA 


n o J^jjLall ^)j)J 1-ill £ja jjK)| (jl AS& jj/i jiiSI ALo lijjjt-a ^ j - --si j 

V] Aij*aJI l^JU Vj 4(jj*ll (^3 liljal Jljj V (jAj £-_yill frbc- 4 jl'i^l (^Aa*! 

A—J_ji-JI utj IgliV jLaji j ^-ajoijj 4£ jUI c_ajluua ^Jc. ^A 

el— £L=ui JjLasJj Igj ijj^a A-s »u") lgjl£j AjLlua jA j Sllbsong ( _ s -JJ^>=sjll 
I^aaI (jl jAiJj 4 Lg-l^a. (j^/l eA_^Loll Oljj-aVl (_yij _jiajll (jjA (jJjjjVI Aj_j*J 
!—« (*-» l$jijtak-a Aic. j^jVI Ala.jxll Ala a jSijj t—Jlal Ic. ji 

l$Ajl—v-aj jl JJ —Jail Jj— C. (jjjla (jC- l^La (jSaall Ajll eAAj) ‘ ja. 
^ lAA jjjy *—sjS (jlAJj Ajalia-a Aj_^aC- (Ja.l_ja 

(JJj (j^ U-?^ »JJ'- 3 (J Vj (jJj (jit (jj^j (jl liil (j* jll 

4 j J I & 4_jS ijA 4(_^lft iL? U" ^J*^J jjj-»II llj-^11 J si » l-i 1 1 Ajl ji. ^ le- 

Aj^j-s. .ill jja jitjj jl tlaj^r. J 1 -S1/- I (jl-s "IjA jja ^-^ji.1 


4 jkjA _jaJI (JaX- AjujI_jA] CjV jla^cJ! axj (jjLaljtll ^iUa (Jijj 

Jjj-ta—aJb AjlSjj £a tllljj-aVI £■ I ^pl AjujAj] '■ j 11 ji aaj Ijljj LoS 

^-l ij 4ploAAVb ^..IVyj jla jJAa. ji^jA (jl CjSjC-j tkillil f-l ja. liLouill (^glt 

a A A AjlJjAj 1 j‘i» «j A_jIsjIa A t <nl i till l-i Lis'V ^La_jla I ’’g •% ja)!\ gl J 

^ 3 1 ’4 j jbJ_jS .^Jjaal -(jJ 4 _ ill ViII li!Ajj 4IjL-a I^LuiI^jA] Ajy^iJI a^jAlUl 
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bu3 IfrLi^ll 4l CjLaS jlui jjJj 3 JaJ_j*i ( _ s Jc. jl_jA Ja^juU 

«A£jLl>ij 4_xjl£ JaLnjl jJ ^»lc. ^Jbo UlUaj «Juu 

(_5 j i.1 j «•■; Jj-^e. ^x ( -.K*ij (Ja ?^>l£]| di3j aJxAj >' ^ J W 

( jxv» . j lil «■"n;»j VAjjjJj ^jJI i iij L iftj y^^a.-^jui <_$! jl (jjili jl 

|»C.^)]I ^jic- £jljlll f^J- 0 1 jj 1£ f >K\ i V AjI villi Jllx t4_x£xll JaLaj^l 

<il!j ^gh j^jI! CjI^jaxjSM ^ tjjjwu ajJiSJI j^ill JJ& <jl O* 

^5—ill A_ jjUJI (Jilljj-caVt tldjJI life ^ jljjl Lolu Jb AxlllS (jSJj lejlill 

(jx 4jjL*JI j-v ill (J^e. ujl_jj-al a jjii Aj^suj (j£l ^1J t^ajjl (J^ r - I ■h^jA. j 
V< j jiij <Ixlxj oAa.1 j L_u_jjlll AjjL^JIujI j£j j j jl j±.j ^Lij 

< < 4 t t 

(jl L nix jiaux ijj.ll_al j te.lj.la. tJjljLc. jl t"il *K A_al*j ^jc jjs'J I 

(j —« J—kij ajJj-aflJI CjI jLaJI <J-lstx (jx Ajjj 4 It.-n Lq*jj (jl£ Ixjj i_sjJo)l 

vilxm — II 4 i r-i~t o J)Lj jl _jijA 4lb^la aiA <Jlljl£ Ixjjj t l.l£*l wSVI 

4l.ljtx £ _)la»x (jx > J*ij ^1 Loj 3 4^ojl£ jl a jLixj jl t4jll ^jilxll 

.Mt'...^ 1 *'IJu (^slxII Jafc vJjl^xxaS/ 

£-Luj) __>ajll J_aJXC- (jl l_8j*l ?^l£ll j3_jA ^ji*l j»l jl Ijlx :JIj*JIJ 
l 5—^ ^yj^—^ 4j j£ ^x a, A» x d-ll (^Ic- lSJ^J (••lift _J~^ 

Ijj)_ C. (uJaJ 4 i^ j-v il l f. li^ VI (_jo^atx j! LiSjC. j (tilljL) i>i 1 ^ ^jj >‘«g. 1 

J—. ^'l l Jj—=od e l l , . •% . C -^iU a jua lllxll l jx^2j u_ujjlll a-l^jik jx IjxiS 

J) ^ j* <3* l?_P o* jsy> (j% jJ ujj 

. 1..J W j—i j—« _ji j A (jlS tiillj (jlal V VeJj-Ia. 41t_u__jjll 4lj_ja 
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.—-1 ^l£3l al£La_* iS ic. ojjju^aJI jawJI *1 ijiidll jj J 

j]_j iiUl_£ t^lSu aAJ-ia. jSlJ JjaX. ^Ijj] fjij t^jlajlx-o yj ‘4# 

j -> il l J j -vr- [J »-> j jjl AjLi j-o j-oill C IjjI (jtfljll Jj? - ' 8 

Jxa, Lo jA I jftj ti^Uj liliill 4$J2 >.j 44" 1 ' ^IljA <J (jfPj ‘fJSu (JJ^i I 

<> .* *. I jaLa __)3_jA 

# < 

CjLuiill IjU :V1>- jij* ^ u' ^ Mij Vj 

i->11^ M l (jl j l k-'S U ajA* AAiaa. Ijjl ?i4jl_y-aVI j»i*-> -^C- *■■ *» a-liAui 
tlj _ aw o-ijAa-a *f> j»-»4l tgjl jA3 t ej '"U~ > ^ J Oir^^ O ' 3 * ' - 1 ^4 ‘L 

j! 1 ^ ta.l_J.ia. tlllj—-<al ij\ ja«j ^ <4*^ (j' < -Sj 3,J 

J jill jjjL-u tiua. <> aAjAa-a ojSj J <^11 JoJ A^rJhl\ 

iu_aj]| j\ jiu jl ‘t*Ilj fjS jjjUI ‘-J&1 V 1 ^ 4-j' ‘Jtajllj 

I fi*Uj t5 —lc J_JjS X_=w AjU*Jj jAl? <jjJ- J^' JJ^ tA^ 1 
Sjjl_aj* 4 jL-» AJjxj CjU$J ajAS jjAa 

0 

a fy j Jalaji ^JLu J^lc. SjA3 ls-. ai »J (^aIj t^luJI yi U>lj9 Jjp ^ gr*J 

ajjl 5 (jlliaJI £-1 jj‘l ijiwjj jAV^ll ^ijjl iJ^aaJj jA4' (j' J-^J taJto-o 

a j__A (j—Ja. (jSlj tl$J IjAj ^1 ^Aill t> J* tS^ - 

aJjJ—a AaOaJ I l^jljJ_jj-<aJ ^.iaiuUj n a ill > ni l (_J_^S/I ^I_jiVl 

Sjj _all (Jjlj -^4 ' ^ u' O* 

U jll .-'1'^ Ml 4jj ^o) (jlj^wJI Ajjj (>* 4-*^ i— U_j*-aall ^gJc. a J±£ll 

L_ £».nj j^jII jjlallj IjljA-al ^V 4-^ -((j' {"‘-^' 
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jiC. eljgJI jj_yo ^jJc. -ioa*-J jl jJjjj t'i'jj 1*11 

A_a3 .lie. jljllsLo (jljjijl jlHajS loA jjjlll ^yll ^ ■'—°"i A >nl-s i_j i 

(Jjj^oUj (Jl jj V j Ajj tliljjjj ^jic. A<uiu Vj <(jJjll 

S il n jSj ^Jc- liiaj (JaIuU 4^_jjJaj_i Aojg jo jjc. aJjjill 'AjIYI ajA 

t -kill (Jj^wC. jl AjiJajVl kl)Luiill IgiiiJa j] (Jjtio Y C-DLjaC.j 

J—JoJ (j'l j» j—L jj ‘ Ijjjj-o Jlo ASaIIj £ J=U V jjjil (jo j3jA (jSij 

J it tAJia uij AjLui L JaS3 aJ-ij■ u ' A£^a» £o A_o9 ^jSjj l alA.l l ^J| AjuiI^J 

IjA Y J tAjljio (JjAj Ijjj cAlLuj ^l£]l ^ic. »II i * 'j ^ < i^pjo 

Ao.VV»»ii ) Loo I jJlSi J 2 I j_jSj Lujj (Aju_jj_a kjLiijSj jl A . >J A i"i* M 
Laj )C .. > o A— oyl£ ujj—*_ a (J t^j IjAj iAJjLoo kljl_jA^al ojlc. jau 

(J^S Jj j«Vl ^Iaa-IJ Ail jJU A*ojuU (jo JS jSJj tl-UfA. *r ->il j jjc. 

.A og il (JLlikJI (jo 

Ijl-olj VkliJ —aJill jl 2 —jj*j)I (jc. kllLy-iill AiJle. jaju I jlo] 4 (jjj 

‘■ll^LkOljil (jjj (iLUojj (J^ljU jl V(iilj (j3kj ^jU*4.n> I jlol J ? JjaLJI 

^)- JC . A JjojSlI 'AII j| A". ■-. — \t AajU.jll ^. Vi l(Jjl 

a _jj—jj A laaoj liA _^Sjll 4. <11 m _^aj]l (J^C. ?co klijic. ^oll ^A A3jajoo]l 

? j2jA ^o ^ ^ j*> oi l jjSJI La i^^joJI J^>aill (jo AJaiuio 

A—*J jj jl _^)3a. I _jjo — A_j jLuLa Ajl^j ^j3 jA A 1 ^al c' i ~i l *s *> 0 ' 

ii)—]j (. “ i . W t_)3jA (jaj ejlii.1 (jc a ja (JjS? ^^cIojj (jo ^lc (jo (JSI 

koal I jjj 4 _J_^aJI -laaLuiJ 4 <j. f-> (J^ ' ^ ^(_^ _alkJl 4 _jIaVI J) ’J**' » 111 j * ^_2 
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O'__J <3131 Culft 03.1^.i ja Lb^yc -j 3aJI /jjal^yai jj.lxJ AjJajp. 

jjAmoJI lift O'® tJL<ajl JJ t>.~iiti7» jlj l(3lj jjA 

^jjl_jit tilli Jia (JL)jSaj lolijil i_Uui (_$ _ys-i Ufr jlij3l ^j3JI 

(jl lj pJjjuit JJJSJ jLilj t4i»a 4 u>»II 4 jI j}3 (jt 4—10311 
jjjjj—LjJI f t 3aVl JaaJ 13b jjJc. a j^l c. <.j^j2ju 4j j L ^i 1 c - ijmu (3&j j3jA 
^ (_>al£JI ja 4allc 4^jJ 4 \iI»ia 1I eLjji 4 jaJI I_j1jj jj3l 

4j l iua \ ^1 jl £-Lo_Jl ^ ■-_ il^~iH < ojSJj 4jL-oU lllLcujI laJjj <4a;%a;>.ll 

tJa _A £c_al _^iki (Jjlao jl — ^alc — c l bi au jdj t^-all j _yJ 

jlial *JI ol 3 jll J*_i jC- 3i_jiuiall i., UjJall t> JS j£&'j 

J_^1 ^gJc j» jl V J «4j*Jila l,..ll-tmV jSjA'jij U-lialc-1 4jjJaall (ji 4 Klal Ll 

. JUa>yl 4. l,Lu ll 

_yaSU La V (4^ajjuO^« jtAC-j jiliiiii 4 l^.jjLo jOc 4jLaa]l OlaJj 
AjSij 4_iL_<al 4_aJ (Ja jjj ^>1 4 j3.1iuo' pljui <_JJ_yJI 0j 3-=>JI 13b 

£ g c 

jjlc- ^i*-al j «v_Ujill 4juJaj ^3 4 '.lag ml <1 jsLi ll jui fj 4j OixSj 3jL-aj j\ 

i^x^aS 4jjj$3 _yl jJ ^.i/a.i 4 -n jii jj ^013 (jlS (Ja ?jOI3JI jvllc- 4, nC . 

LS —lc. 4 jL=J U1 f3b ^ jSjA O' 3- fC-ji' A ^ a 

^_Jl j3 j «4j ^ 3 J LjjLjiLj IjjLi. jl jiaij 4 _jIj Ji o' JjS*^aJI J* J* liiiL 

OjLwiill ^gJI ^g-lc 13b Llxijj i-aV Ljj'^ 4 l» . , > La yz-i ^g-ic. 4 Jj3xj 

^•1 j_iV' ^ Aaai (jjj (iJjliLa ^laJI ^jJajj tiljjJia t—ula. 4_<j jlS 13 LaC- 

* , 

13b LiOjOj LoJjla t <lll^S dll j jl3 13 4jijiia Ijl J^ol j. Wa1 ( _ s 3l! 

.(jjjjjLui jL^j^Uj La ^gJI 
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2jj u| j ^aV) 


£*l j _jl « £_ulj (jUni t£ ic. (Jju^I jail lllLSjLal (jl Jl I^A 111 jAJ 

J]j jjjjUl Jj ii]Uw)VI (ja cjliill J& jl jil lillj J Iaj Cibjaall 
—3 (JLlljjjSj (jx t_alj>x tiljiuix Jljl ja« jJC- i—Jjjxij Jj-al jj jA Lajl — 
JJ—JC. 4al=ux jA JaujVl 4 £tx]| (jLxj <_£ j£jx)l iauijVl £t-oJI 

( 3 —^ o-lC-L^a—il JjVl ^JaSill 4jl L^xlxVl ^-Ixlllj ^tlaII jLui <jjj 
Jxl ^' b-x .lr\ 11 £xx-JI j ^.ixll #.}jxj *15^ J) 

£ -(j—« 4. ** i l ij j£Z (jl Jaj <illj] 4aJjjj tA£^aJI j (jc ilAxj lxx 

IJA *—iljyj 4 l£*-x)l p&Vil l ^jx JjV 1 <ajUI o Juj Jjjj JauijVl 

A. Jx >)i ) jjl (jSxJ lx ~ l~i>u j$\ £txjl i"il i' jSj J A^xAxJI 4 _i£ Jixll 0 xl_jJI 

(_j— 1 C 0 j*b (JxJjuUj 4 4 >> 1 ^» 'xll JLxi^U "j^jljJI l_§ J }"''" ■"" '' jl " If- VI 4 

(_ 5 —1c- Oj^Jlc- 4-ia.jal!j £-IJjJ] 4JSISUI vIAjI^LluV 1 (jx 4C. jjlx 4 K< .*-< 

-4jil < 1*11 clil llxxjl dJA . r - ^ I l j J J 

Jjjaj J ii]jUo 4 j£ 44a. jJ illlxjjalx Jc. JsuxjV| -xxll j; 

iA -o^xll v "' 1 j noi l stall ^gi (J Jl Jj_jalj iLulaJj n l ni VIj jiVtU 

4—-iLia-ll Cll xjjiVlxll jj_ a IXj 4_b iIa 4 _i£^a djl^)xx ^lf. - *U (JxSkijj 

V J 4^Vl lIjI. ■ xj $3*vlxl l j ii* i LjtdjlaLiA 4-xJj 4 4^^)aJI Aja^jJ 

jsiaj—lx j—jc ^.x >‘i j ^g^fuJl jjjjSill jJa.lj ajitn'ix IjJSk 4xj^-ix jac. Jl jj 

-ia - uij'J I ^ - J jjjj IbjSJ 4. Oic 0 j_O. jx Lliljjj Jjx JSJill 
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_JJ jSjadl ^3 Jj a oUL (jjjSjJI Lj- k-Jj t(g , ihlti j (J J$lall 

^Uillj ^L»Vl Qu cerebrospinal fluid cs±* JjL*- 

.••<1 AjILuo l«il <—si— jIVI qa AajuiI (jAiil jSj (hindbrain ^<1^ 1 

4 o3A ,jl Jxi t(3jl»ii/ill Jut £jaJj (j-JI J=Jlj 

^J—A oJjl J_II % ^ll ImJJ U a l l (jj_j£JI (j|l il i®_^jlc- <■ s l jl l J^ >> .0 

^_3 A-sS_jaJI t2jl_i_yjll 4_ullc. j^ll iJLil=k._)i-a]l 4ji!••%II dilj^ll 4 j)' l 6 - 

lj_A jl <-j L . rt- C.Vl eLalc. AjJlc. Jsjxjj (^laII | /‘Laj Jauij^M £c-all 

^ *\ j <1 1 4__u]L*J 4j1jJI j SjIjVI ®12j)Ij Vigi l l) ? >.a I I _jA (JJjSjII 

S-ljjjl (JS ^jlc. oj* (JaIoUj (Jaia^Lall (_^_jluuJI ^ylc. Ajjiaflll 4j£_pJI 

* a 

.liji. (jALSjVI jl Al^jll J) ^LJIj ^a-all t>» 
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Mil uW 



•nr-r 

S ttiiK Ci X^ ft r- 



i IScsr^' * 




wsflss^c ; “‘ i5u ’ 51 


mi w:uii j; 

jiMi 


jt 2j... y, jm --^.^ «U ulxjMlt ^ j>SV iB S>~A Jti 
faor.j .CiUlp jll j juJSl Jjp Ciij-aVl {rlj*V ^Aiiluu»ll 
OL_a ja-4 ul—j^j £-» Ajkai 3 ^a* 1I j AjSjaJ CjLjjiS 0$ 

Lr _!e JLjUIj C£Li_e (/ fSaull AjSjsJ 


3 




y —2 1 <C«sli ,ja, Aih'ui Jlaj (jLutlM Cuu al^jillj ,yj| jj]| 

(»j—auaJI fc 2 /iUll SIjill joSaJuj ,(jL-J 3 l <*N ■>»& 

U—» j -J i &i aj jSj J1»j <^1 ^ jS.intB (^kLLJI 

4>n nU3l SI jj]l 4jSn*ll Jjh! *i nil dilii ,4jjl£3a]| Cl 12j^il JaLui 

C£LuS—& (jl A»JJ tfjoftjjll 4u£,jaa2 (jklla <^A £aSI (JUm loj L»j 
a jiu al ^-2j-;°"j aj4»lxa 4 ajJIj (jL^IIl 

J.i.-Lii (jJc l$o2 jjjj ^ <nt nil jl^aJlj a jaJaJ Ct^LflC Lujj (g^4t 
(j— lail ajj-Jj jl$_a]| ("i\ 1 La Jla £yi AjS^Js CUjjSj juUi jjG- 
(_^2 ^wiLall ^ ^j.nmj SjjjS Aj3 Ja CiLLjSj CiilSj <j»t j»Jl aj*i3j 
dLJjj i (nose brain <-iSVI ^-») Rhincnccphalon ^-a-ill £Uj]| 

‘Olfactory input a J... 4tl.i a 1*1111 j] 4ja».i II ClJLLJ _all (ji LUUJ 

A^uui—ll Cl^Lu3_j1I (_yn _! jj 4_j2jla3l CiL_jjj£jll *Lu3lc 4_mj jj j 

^1j —si ji— 1 A - jh a i CiLu jui . I jjjj <ji jS-oj (olfactory bulbs 

.dUj JxLj V 4jSjaJl a j4ia3l 4 jxu I ami CiLu^jJI 


A _jj£j>all at_Sail Jj_3 lj la _uij^M ^_all t-J _la ljS —3 (ji <—a^}xjj 

4_jtuui c_aj_c-j ^qL—joS/I ££ _all tljl, 'sjk i (_!<-*».. T) ^1 JjLuIIj AJJIaaII 

|__jjLaJ| i c _u£ (jj_j_Sj A ^ jj £• Li-ill j £jl^)ll (jiln'lLl (ijjLJL) 

4_i-urv^ll sl_ Sail ji) central gray a _j jSj-oll a _j^Lajll a —iLieJI {S a*^ 

ji —jjj t^-A JS —1 j—kil) istMijVl £-all gj (periaqueduct jll 


(JLjSj luVI till jjl (j a J j^xJLj a j g_^-c A jjSj^ll A jjU^>il adl-*11 

|3 l^U dDI —a JM a^fcl AO ilA -njU.*'^ I ^ jjt l_Jjai1 i J-OJJ tAjjj^O^J! 

oC—jja 4—jk6 J ..a-v"; ^ j—=.1 CjI jaa liij ‘pain-projection systems 
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L-gSjjia a autonomic nervous system J 3i » n -«ll jl*?Jl 

■>. ! (jJaL-la ( j_« A_kjlgll cllvlAJ—all Jj-a—Jj t£l-ajll ^SLa Jl 

S* I_aj (^1 j—aJI ajji—Sj a jj—lllj (j_jal jjS) ^Lajll fjlal Ajfljlall 

tAisiui—all *jl J^l j A jjlja.jll A —llaJL I jj-laj AJaij* l^ttaa.j t jlf-all 

< 1 '\ 1 * jj_j jj iAjj£ j<all AjpLajll Aiilaiall Cjla.ja-« > 

_<J1 AjSjJLJI A_iilaiall A fijs^JiSS Ajjj— allll ^j k l ‘tal l ja 

t{2 - y \^11 sl j—jll) aj, yajl —a A -a Wl a l l Aj£ jaJI Ajj a j mJ I LpUJIj 

A ^<1 ■> I I j-'l -v^A.^U Y^±^o—a A _i jSjall A _ijLajll A&lajall JlV) (ilLSt 

( J3l U i__all ^_ajUl <■■" »II jl_^aJI jj c. (jj^VI Ajj»tf ->l l "vijljSjLnir 

A_lkLall j] _ a f _ j j —a j <autonomic peripheral nervous system 

dorsal tegementum ■Lt .,.. ?> . < all ^ j .., $ l al l *\—kill 1—$*aj ajjSjJI ajjLjB 

A__jjjill i «‘J k jll jjl jll (j ja^**' Ajjja-all A-ajlaiall jx le-j^ j j«"> 

ingestion £ Ltll ^1 — L ^— a I— aj —aJI ^— a Li**— j A lsu -i al l AjjIjVI j 

. (Jjsjjll j 

ejl J^l CllVI •% J—i-sajJ —jll <■■ "l l jS jlm — II jl — 3 A —jljC. V j 

|j_ft ^_lc ^ tlil—JjSall jx t5 jala*JI AjjIUII Ajjlja.jll C-l'i/l-aJI j 

ijjl jl_iil A—Jjllc- (jl Ja a.Xall J » V-» ■■■ jVI £txll <■ )fo ^^3 Jjr'-jaH j£Jail 

i4n j , j 1 C. j| Ay j ■ j;|j ui <jjl jljJaJI j C- ajjjxll Jj-al jjlt 

^LaJ II j m»"i j < jj .J j II ^ « 4__j£jaJl/A_ijx aJI (Jjl—<a jlV'al L Aj jjSx 

< II ^ w“» ...N l j jl j jaJI LI jj alaLl jfr CjLojk^Jl Ikuila. I’j. l x ^a a 
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4__jlc. 4 _jjja 11 til^-ai*!! "£• jJ_II" (J *■* (illj ( _ s i lg fim <4jj1j£kjll 4llaJlj 


(jL_aa.Vl <_j__lc.l ^ _S J_*Lall IJ_£ j 4(_£-l_*]l ft ll*.j (jjiall ftLuiaC-l ^JA^ 

*(jjj_i»j J-A.) l_L^ jl_Ai 'V^vi" ^jlVi 

(jjl_Sill CjljljbU_u)l (j_C- 4_*g-*ll vljlj- UI^aII (_Jj-A (jl jSillj jj^j 


lIjaII ‘" *' ■"jLuaII (j_° a * «ill —h & I 



L_JU 


^_lc. eJcLkd__J tjjjl_£11 L_$j1I <_u* _jjj ^ _jjl A _c-Ia=JI ftLuaC-V 

2 _oil (jl_uij la U!jVl _*11 (ji Ijlajj tft jjljLa jjC. 4j*-a^. CjIj£jLj 

{_5 —ui-ligll J—a^oll (jlj— JJ*J 1—*gj)i —11 — a-jll (jJ J t^lt tj^*4i 

> -v jj A _jljC. V - J ;j '■j 4^-IaJU Cj\a_Pmo 11 — ilxili-Xall CjIaj I-ii a I 

.AajjiIa. 4j]Lwajl <_SjUaj ftbV l JJ-i l-^-l 


4 Lul j 4__*AaJ — Jaatj II <_$! ~ Llujj-a jll (jl jSj—lb Q-a —ajj 

J cliull - j *■ V-» " L_jjS? lil—14 (JauijVl £t-*ll lljLo j h iaII o.l£_s Ax^ala. 

illjjua 11 ^1 j—i-j ^—lauij (jl i—SjJ—*-*ll J urtnl l j (^asII (jjjl^aJI (jJJ 

_j]l 4 i£^all A i». ^ » W 1 j*i 4.11 I'tlfc ja^a! j^IjaII l-i l ta li ' ^j V~i > mj 

4_jAflll »11 < J 'l £j-»-j *J —>jaJl jp jjj (jjijjll Cjt)LjaC ^ i' 

( J ^1 4__A£Lall 4_s£ j )aJI A <i. ^ »ll L__jjLaJl j£ jajj j «4&jll i—L^ l<J*aC-j 

L_jjL=«JI (jl li A (j—« j__j£Ij 4^ *U (_$J —1*11 (jlxtfll kl^Ljaall o^A 

£• jLiauJI (jj —j clC)Lia__*llj 3^1—^l' >-- ) l -?»^ll A-aSUJI 4 jS j-\ ;l' l Aou-aall 
(j_« _!l j_g_lc- 4_ ILlIaII oj_A bhAaj (ji (jSju “ (j us’ni lj 4 i ^-i l -sI I 

C t 

_*11 oj—gl primary neurons a—J jV' <jju-a—*11 1 —j^UJI (jl 
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»ll 1—J^laJI JaUu Jj tj^SjsjJI JjaJI ^le-1 aJj ^.ya 

A——a hi ill Aj'.-x »ll |__jj\iJI j_ a ajjl_ilo Ac. jas* 4 ^ic. ( j.iahl l ' AjljsIaJI 

£'—aal') •£—<JI <3'—^ u—« Ja—uiVl «-j —=JI ^ pace maker £li£U 
oj—A Jj3lui__jj t(j ^i “il l 3AxSUJI (medulla oblongata JjLiuuJ 

Aluj—SI (_^jl—Jj —SVl « (jUi—J CjI— n_jl*^<dl i" iM-'^ 

—ill ( t - ■■ ■>*> j Aioi—il —SLJI (jjSjjll j& Ajjluiaj i r>^' (J* cLHJ^' 

A <~i —«JI I—J^LJI jlj i Aji>i j Vl A—aslaJlj A ah A. ^11 Ul ■* *41 e.ljjl 

l «M lA jU 4 _ oSlasJI Jr ■"Il A _aiajl A. j ill cl j I ^ h ^ < o 1 a .V1 A - U. I 

4 4__j.il jJV t_$l tAjiilui__oj l*»l ■* ’’I' A jjlaJj 4*s ' ,* le. (JaLuo — 4 ' j.■>. 1 1 

—ij (J olSJLl I uUljj Li juil£*j| —ill J ^Jfc I^a Jic-Lxjj 

£•1—i-ill u —3 A— A jasJI Ajl^a —*JI I—J^liJI ^ a Jjjj £• ISjVI jJalj jl^-aJI 
1 4 <—J^L_ia__C ^—2j ( ja.1 W \ ’I •>~sll a jjuilia ^S-s.'h ^jj| j.*11 

.C.Ij^JLj jjo^ll Xxu <ji]l £jLjJI jjj 

(jj —~%k j —=o (jl a— jlc. oral tract u —aill jl_$^JI jl j jj 

<j l —J £—J uJ v'—£■—(J^ajjll :Li-] ja. (jJJC. jL-alo 

I—*jLijc-lj ji—uiLa. jjl —J jij—Sj o^^SbjjJI (jl Ji]j i(_$^)a.Vl LaJsl-la.] ih 

AS !1 f*' * l* 1 Aa r kirt a jLui—111 £—3J_j >J1 jJ— as. I jl j (CS -01 ajjll jl g ■v I I 4_il^jj 

L .. i ., S».u y —>ii I—jjliij Jjj— au pharynx j»j*JJI Ji-b ^ < tUll 

(Jx S a il l «., a * JJJ (jj\ jljll —S^jasJI Jauj Jl I j ft 4_'I^J J t^ shll I rMSh 

I — . j jo*sj a j— y i-s 1 1 jl a_s _j t'i j taj j . ^r » aj—Jll a^yv t-vll jU Tij AjaaJ] 
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<■ « lA H ^ 11 ejjjjJa —1L ^UcJbll £^1) (_$jll .jka jail (jLuJl ^-idl jViiajll 

jl a (il lj £ a j__£]j tilaLyJull AjjIIc. ^ JlftJl jA La£ t A Vill i Jj^j 

jjj a -L-a_3 J—Jt (j—C- i_Sjau (jl ja eljfrll A£ jft. £-iaJ (jkil 

CjLj.l_!ill Jl_sLi j—a j jKH o' J*AJ **'Jfr" id 

A ahA ^ 4 ‘a. jUi o_Slj « Q-a - ' <L-al JM ^j£aJ CjLuiill jUS 

al l _& jl j je. t^JLJLaS Acl—juajll el&l) Jjljaoll ^Aj eLul ^Lk 

jjj -Jl J« ■■■' Ut JaJ J IVi 0j > W . 1 I (jV ‘(jr^AlJl 0*^11 **— 1 *“ j' 

u _k. l j M< 1 M ^V- l •> '« Ujla jauil jLS liiSf 1 jAaij tajJj£ AiLaaJ 

O" <<- t5—!=■ Jj'>*—11J <»'—*A=J' j—« alj^Al JAa AjIasJ #J=aiaJl (jit 
A_J Jj_*j L-Sj-^j jl hjSU Cj_aV Jjl—2 lj-Aj) L$>^* ^W^ 1 ' 

^ Jj-aall j9 

J<\ •' A J y.V I J «-- pi J .frll (Jii A*ae!lal t5 jii «_lUuii JtoajJj 

j j-.a - ' *11 i_jJI uil el il Jal jl ajJjS Aft jJj alj^ll O* 

J Ail ui (j a lj A j i jujjll J^b - V-i-w > >il l Jp*J j£*J Ij^Aj tAiki-all 

. *1 1 A 1U. ^ 9 lilli-Sj tjl — g-ft^l aJU. ^ SAu^S/1 AjLoC ^ Jijj 

11 ^ j ^_ft £l_JftJ —jJI AjS jaJl AiajijVl £-* (>>'JA id j 11 ^" Jji»-»]1 

• * ■ , *' N -11 ‘ ^ ^1 ^ftftjil f Jl 

|j _ Sj (jaii—jll J jft_yi (J _JjlaC. jjlju A- v -a la 1 1 ^1 i!^£j2uJ 1 aift j) J 

11 i jj_i A _aj^9 A _LjI j «liUaj2 jtoJall d_jjl Jaia^a A^ieXa 

2j\.u .11 i-'l ^jVi'i^ill jl <—sj—*jj o ') ' jl^tl l fij—A J **«! e> ^ 
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(J—ia 1 —$Jla ij —jjS J ^1 (jaijillj JSVI (jnlafi. ^ 4£j(Li*ll 

4 _ s —3 A a^Vial l iil—J j <J—xaj <_£j a,Vl _aJI < “ ^ ■ >» ■» II (jx jasSJI 

A—i — C.j ^g —lc. 1—i£ «.lj__ui i jl ja\i i jU iJULoS l -j.ia''"'" i t ~1 1 
(_iL£ jLj_J| ft \ A ^j| ^ j * t^Jgixn ft cs _u,l£*j| i£] jL^j, j ^ 1 'w 1 ^ tV ^ 

* * t * 

<—SJJ—lall —ul (Jj—*JJj tl—jtjJ Ljjljl i— sSj (jl (j£xJ ISjLul a Ala-all 

*—il-SjJ p ■ ill *■> JSin 1 (_£jj_jiJa—II (jx (jj£j (jl I~i li-v l i*< Wjj ta_jJ*AaII 

(jl (jl—la^l A-S—Ic.1 (_j—3 Ja—a^Lall (j—SIj tjijjj! J jl <jjlj aAal (jjaaHll 

rfl 1 1 l_U_uij t |_lj ^ » 'll 4_LU J j ^ I’l l 1 *~ il j\ ■ .1 (jju I— ' I j^JI 

«•'J—S-31 (jLii—jtiJ l_SL_3jJ (_5 II (J—Cj (jc. lWi-J La Ijl lij) j| ij^jJalJ 

. i_lL-ajj (jl iLalc. jl !!)laj (jj (jS-aj Liili ^JLII cljjl 

l- Ai JJ <■ Jiloj—Jl jl—gjaJI 1 $j 3 t_a3jjj iJIjVIa. (jC. £a*aj La IjjjSj 
<J j—L c-Uix—j £-)j—iVI (j—a j*AjJC. (jjJ ^jutill jjj Ic-jAui ^££1 Ia& Aaj 

—fc-al fj —jII A —LjJaJI (J - »> I-ax ‘aj—a-hJI ^j ^iJI (jx AsLaxIl 

£-aj ‘Ljjj—f-l J—?-j (J%Lsj 1—A (J jjA (^Jj-aS/l ^1 ^>=JI 

£>^__a-iajl (jl <._ linri—J ftl * Lill jlJbftjl j 4 . l| 4 . ^jf. (Jj| t^ il ‘J j. i-v 1 1 (jls 

—IjIIj (jaij—jll <—!jl—jjj XAU—j Lm Jj^sJI iic. ^-A L<lo (jJc.1 (XjJaj (_gi 

.^JLII eliil I g j^a ln ^ ^_o CjljlaJ jl 

^ia—all — —LJI — (jaii—j]l a j^-a-V ^..ajh j]| ftjlAT -11 ^ji \-v 
l aM Li^»ll 0 j «J 4 .«^l ^ II ■-“ il ■ y.U ^^ 'j.‘ *»l l «'L«wl l ^3 1 . ^ ■ ! ^ j .*s»^ 

4- a‘S i 1 1 4 ! ' > ^ * II I A. II L " il CL JA >A jl Ja_aij _aJI (jl ... 
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ojj\— 3JA o3__aC-I _3 ji. -- ,-^UI a3A ^3 A^a ^'mal l d)j l > . !-»».1 1 

^3j *»'l ‘ al j \Sjl 1 J ^,1 -Vic. Jajj t^all (jLui dibjj jl 

(_s^__la]| > \r.j ((a > jllj ^ . ttii A—Jjljj?! djLwa*JI (_j3 \j j ^giSjgJI 

Ajiua *JI Sj.. -■£>*)?' < _ s —3 ^S,aj—Jj) ‘(_$ j^>—^ <j—£_jaJI 3j—aaJI _ji.VI 


i j *■» 1 1 I < J_j _i_lall ■ * ■' ^ (Jjauaj jj.i»YiW j ^ l i U A Ul> nai l 

J^-a _jj —II (branchio-motor column ^y *—^I ^-S_pJI 

A jjljylj -41 < kjl lajll (j—a jl—£ (jjll AjLia*Ji t> J 

J-. " A j£jaJI dl Jjill d)j—=J j ‘((jl “i H I (j—3 I I (J^°) 

. j*. j-^W ^1 j_JI i_jj_J l g . ■ >> j j a l^uil branchio-motor nuclei 

(A_jS JA (jal j_II ^ filj di-ja. JLiS ^pll branchial arches 

Ajuaj‘‘• i j - *- (jal j) 4 (_) -v ij (flam — I I A v^ l t ^ - 3 (jjl j— sSM oi—A J ■* 1,1 J 

.gill arches 


JL-a—jjU d*-o ■ Ajjij —=JI A —j£_)=JI 0 j^s.S/1 (jl JL«ua4 djj 

Jal_ail ^—3 dlj wjB <jj? ‘<ui_jUI jj— it dl—JjSall jjLj A-Si. JjU. 

...V I A_ILa. _lc. A—ll^ll dl_)2jj^a]l £-Sil (j* L>a*JU l&Jjjj (jaiiJI 

.-il j ■ ^ 1 c. 1 \ L . ^. 1 ^ i jU (j_& (jaij—jll (jial_jC.i o.ia. ajLjj (jli 

— ^ allj jjj—tt >;'■* II ^yt al _JJC- jaJ *1 j$£ <2l)du — jU. Jjd-a 

_II JL-a—jjM (Jl £ * *’ l —sl (j—° (J ^>».' ■ ! ' 1 —'J-—^ l —l^rJ 

- ■' 'M ■ ^ I I "'ll Jal_ail ulua— J j -—*J I oj 3 disila.1 j 

t* - ’ ^ II VI ‘ ** l-v » . —^j_sll (_j nS 'l l l> — i J ) * ^ | l ' ^1 i-^l 
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Ijl_A ! < j tojljJ_uVI 4-ll-i ^ lLu1£ tljljA^aVl 4^C- 

Cjltuoi HI j a J ilSJI —II JL^ajVI -lazuli 


■ I'.J-. j l 1_Hjaw 4_ j 3 _SI j£-ajj ihjja. jig >1 o joa-oll 

jj_a> J »all AjJh _j A—lililj djl J_k-ai aJjj jjt oMb Jaua’ij 

Vll A__a. £ _a (A__jaxu CjI j— n-il j tA-oj^La a jlH AJLi. ^9 jjSj 


. 0 UH1 j»j^UI jjHI (_jo 


— ^ I'll (j_Aa I g (Jail]_II jl kljl juaj! I £*l_jJ 4jlaC 

0 0 » 

clljx^a II u^Lja C- j - °l' CLl^l i in f- j_a j£J UaJ jiaj llal jxa UaLutj 

(£_JAaJI jj_J Jajj_J ,_5 j—£__>* £—9j^a ^_1c. J uoxj tgjli l-ig-lj tj jafljol l j 

^_2 4_jjS^oJI 4_jjLa^jJI 4_«Vt i/kll jA ^iilllJI ja-a jS^all lAA jl jAjjj 

£_a ^ 2 4__J jS^all 4__jjLa_jJI 4jLLiial] ^L^jg^JI 4 j j nil jl Jaixjj 4^-aJI 

(J J_all J_j jJ ^_1c- a j j 9 l. gl»>J iilLSLall Jj3j ^jUk-ijaJI Ji jill j JoHI 

4 Q'13-1^11 4 >\ ill j| kJa jj 4^“lj_jVI a J_g-I 4 jj, ^ II (JjljAiU jal£JI 

£-1 j *'VI j S ^ 3 A__!jjj t<JLllj ^LkJajlj sJliltLajI jjjauU 

j _J| j_1 j ^—2 I_ oj 4-JjHl tJLm-kJa—i. ^—HI 4 j jiall 

(_$ J—id £—SI j-a 4—jl <ilb—£ ,]a.s>. jl j (dlLujHI j jjjlall j ( iad jjll j 

4_iLaC- ^_9 <£jiii_oil 4jJ_^iII 4 jS^>=>JI CjLfjjJl Joa^ ^jdl jL-aj 4)-»n_^a 

iA _LlLoll CjLja_xll 4__Jjxja 4U'<... ^ JaS9 ^I^>a.l 

jj_j A * yljj l 4_j j£^aJI 4 al«v I I 4 * j^_J rt II 4__jjL^^jl 4 qU'a1 I j 

^-all jl_ui (_j-9 4-jSjaJI Cjl-Jjillj 4_ laua. all Aj^jjui _II iJLil_ijjll 
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lk_jJalj _ jjj 4 ^ ^j—ka (JLij ua -id jjI ejjloLa A^uli ja 4_altjj ,^1 

j_j a£aA __11 oj & (J a! 3 1 jl«i —11 ^liil ^tal^ jl 

^LaJ_j jl 4_iL_j_ial jlj cA jjS^all AjjLa_^ll Aiklallj AJkjj_^all t " l l n jSkll 

4^ T ^4jjlaj*«a II (Jjj uij j—jiu <jl (j—L oj Ax jk'i .a l t aJA (JjljjS-o 


^jUu _II _)jL_Ja j _a A—laj 

^L^-lt jjI _Lil 41 aU a_ ^. 


A _IS JaxujS/1 £t-all £-ljjlJ jj]i i-ll-lllS 

"J —sij ij 0— £ * i ^ J* Jj 

,< r Wi> ji 


3 ^ j 'J Uah I I ji Aj| j . ~V I j! j a.) djULoC jjl ^njlhj 

— _O. ^—a 4ljl j I fJiJI- i \—gjj 4^-£_yLj £-1 j3 

1 j \n. j m»'1 I -n. i i"’l *jj\i * jjlc Lkiajl (JxUjij 41 . ik J __)j£l l_$ 

(jl ‘ «J »'i (j_auj 4^4_Sk jl! I—ll j JAJU <Jia) 1 -lllf.LaJ jl t ~3 »a >l l IxiijLl 


1 * J . .' 1 _a)I A jj Uall 4_jS_)aJi ^al^) ,dl JLui— au j^jII <■ " i l ^.u a i l 

V-> ..i jVl _all Cjljlj ^_3 Sj—S^ala £-_yjll A jk a ’ll l ASi j > /-il l 4 "l \ j^ _gL n l l 

j_fr Ifi .V-iJ.rt u ~ liLJj (j-a fC J—11 It “ <j£-J J^lj ‘£-*1' (3^J 

tlll—jjjSj ja-iJa ju ( _ s _H1I LMI klillijSjll ja J-lC- i—uLa. ja a JjJ^^k 

( J a I. 1 j 1 1 _j ajail Aj3_^kll AajlViallj jlgail 4 'xV‘l La Aa jjh 1 o 

4l j‘..' .al l ^ all (Jjkl_La ^ 1C- Aa2jUI Aajih'lail jLi-lj 4^- ta.ill jk-iiia 

ojl_j|j j a-kl l .'4 jljse. j A jjl j(ll a^) '.*kll j—« J—jSVI 4_Lila>jl ,jC. 


a ' j jYa a 1 1 4 _jjliiill j A ij II (JllljLaJ—uVI j r - 4^11jS AljJxaaj alLLiVI 

j l£j] Ui (jj £j jl (J—ja 4 ,Jj—kill CLu_^a—nil J 4 I—$-> 
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I I J A jil ojl jl>U aJ—a.j* 4— 1 L=*J 4—JjfcUall tli hlaJil l -ia.! 

jl j <*j ' ;MaL lg !•*;.■<_JJ tjj —aJ till—?.ja_al c5 J—a.' tllLejlai* A-oJj 

till j__l*Jj t4__jjjaj& till J— J*-lJ aJI ^Jaj t_l1 jlaJ (_jlt <-L*-l>,‘D 

till miIjJ J j St jJ—a ^—It til J—aj <1—iili Jalj —all jl—fraJl ^—3 

toJj_all £L_a-al ^ 3 till—iijSllI ei—& j—t AjaJj*£ij Aja.jljJ«i 9 jjfS 

j _ 1 "l (J— ill £LaJ — 11 ^Ij-a flLua ^ tlljUlj 

L_al£ £_11 j-all oj_& (ji ^1—t 4_a.jJ Jaoj tfrl-iill JaljJ ^ j^jUa JJC. j 

itllVl—a—jtflj Jalljj —11 <* 1 (j—* t Vi ‘ n jiV' £—all jt 1 \) T ) t—lal jil 

lj A ^ U-»j tej—ijLba J— 3*1 j lia.jp jjSl tluj-^ill ^^It l^ilj^b <—iil£ 

^ A i .ni l J i * j **^1 A 1.^1 all AaLuull Jjla jiaVl * . li l t ^5 

V (jjLL-iuJI -XI ^—a tlllli^*-a—all ji JaaJij <i 1 jja-p Jiljij La £ 3 ja 1 
« j^t-lil J—a £ j—J gl-iil ^_>j$£ll -Umll t_s3ji Ixi VJ 

^ a II j a SJJL& tlllj jin ia £ La .ill ^ tllLojlaiall oi* 

. tiljj-oll £■ jLa a (_gl t tllllj j il l 


A i ^ jUati l J il' ' jjua—jll 4__nHjtl A f'J'' II gc»al jJI jl jSilll 
j lo '"... •< A jjIj 1_gl) t4 Jlc. A a-j.il A jjLut-a ^al ji ^ tllLuliil 

■> j'nI « <4 1 jjJ V 1-ajjj tJaJjui —1 JjJ (J jjji ^l*lll ijitllj (J^Ll-all 

< « C j) > 4 j"i ( J -s. 1 j—a 1 °J- .>■ a jjjI j jj— £j 1 a IjiiSj *l g K » i 

tllVl—aJIj 1 j<a jjjJI tllLijj. i .< n ~ "il l ji —1 Aalljjll jl <illi^ -ia-ij itliiji-aJl 

J Z . J V ; < v ^ « iL^Ut l^L, Hail ^ Ijlia. jll ajll^U a jiAaJI 
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j——4 -lc.1 3 jLJyi jj Sj 1 4 *1 V- 4_o£Lcll l'iUj.^iII j *l , jS\ j .a Jlilo 

j—« 4— iHia-o diVI—a jl Ja—aiij 44di*-a 4jl-i,ni dilSlixii ^ jiato t_$ j ''**'« 
dljld—a j—ad If- 4 . l^in^a 4jm Wll ejliVI jl i—SjiJt jio tejliYI 

til—au l__oj 4_.djiall A _«jialaJI dllii_ySi jald Allla_c da !-»' ■* » Jaloili 

J-i-* ^_a *IJb_l u» « a- ( ^ ■ i «.ol Jjii jl j£olj t dig oil 

V ^-J (j—<®J *1—Aiildaj 4ila. C- 4jld ajLdl Ajjx-j di3j 

jl - g.rv ( .-—11 _ll 1 g~~)1 a_j-ao dol 4 «l“*4 * Al3^)]a dal jld dad dl 4jl^e 

did—Sol ^ If- 4-axi_loll J A 111 d _o t_lijjd _)iC. JaxujVI £^oll (_jd ‘" m jxxalll 

t_ljjd— II ad — & (jl Ja — ajloll j (4 _Ldl a_)l _ jl ddYl-a £o jsl jll diljlxoo 

1^) -hij t dll jwa.") d ll llor. ^JiTlm_J (jl Lj-iji Igd^ol ajjilio ' g g J j" 1 die. 

I g •y^jLa-a Vi . . . p i jl_3 t j jnn lal d l £-lUa IgJ a jioo ajlil 4jla. j£ jV 

£tol—i_)l J dd—aij iJa—ujY I £:—oil u 1) 4j —uijm ojSl£& disi jl j£ol 

ad—A t, n <o—J jl SLla—ll (_jj— al g-jl j'l 4jail^ll odgJ dadj tjoau jxo 
^—lc 4—11J I—lial^jc.1 I—idja. 4dijx*a]l dll a I dill jloi hixd 4dil!iil 4Jail^>ll 

.a jioo a_jUl tlaYlaj eddao 4iilda.j diYLa 


idllaj 


J jl-5— j-aj J dll __)dl jl_j 4l_Lil£*iVI 4i _d Jail j_^]l g i XTi J 

(jiaxi—I (_Jd—*-oll J!_allVI ijlil_a jo tl^i 4Jaiijoll 4jjldajll dllVlaJIJ 


ic-l—S-JI j dlaxda I ' 4_ xoalajj ( (_^_>dlll lie jil a jlisll a jloo l l d ll aj W-»1I 
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SjVj—II J—(J—^Ij Jj—aj f —&j sjVj—II (JUlaVl (jl <—ijaj j 

t -\—£jil (jjjbilui—j jj—a. A —jljVl AjJaall -Uajljll a JA j jluj J *11 ' 
Uja__ji A —aji (J —It I—La jjj —/i5 <j£l j <ljjJ.I ijliial alSj ( a^C-Lajj (Jli. 

il fr l *. 11 m J j a 1 jIjIui— j j| i Aj*-«ai-ii]| a ^i-s.1 1 JjLL (ja 

*• .J ‘<*» —J ( •>£ am— ajl (jj l -y) j t43_j*j V <Jj^a If- Ijj^ 

^ 5^ 1 <‘* > n l —i—al_J<a (j_—a 4jA*ja__u LaJ 3 ja ja3_jAiA " t-*W ■ >■! ! jjx A 1 ■ .il..." 

. 1 1 J_jkj A jUr - (jl j 4<_£ jl—alj jjla J dlblcj ja ”4.a_Ua j£" 

Jjlasll i—AjJ jjn'a —ill I uiLuil (JSjlIj ^jll 4jS_)aJI J_)La jiLoll jia 1 

(jl i—OLallj O—=Jj Cj_Jj (^—a 3j—c. ClUjlu—a Jc. Uj3.1l ^ Ja*J 

L—ajj ia—uijVI £ -all ts —3 J jIto II Jllljj Jl (JjaJj 4 jjlauJI JLOLLJaJ) 

^l—i J—3 1-iA jl 5^ LaJ—II fJ_!La J £Auill j£lja Jl Jj 3 Ja. 

^ J l—>s (_j—1] 4^-a.j* 4uljl JLLjI % 2 m l .LijiVul i_al£ t Jj *. tjjn-Ta 
IajjSLui— j ^—ill A —jjljaJI 4jlaj— jm$\ (jl_3 lillj_S KJjlgjiall ja 4-a^a 

®Jj—3 j—a (J—JlsJj I—gj3 liljLa—j I ajj £• jjlb <j_aaLa. 4jjUa t "'l a ■■ 

<Ua^JI JL^J^all ^Jjll J.lw3 Jl ^A £j| 3JS jV I Ji3 ‘£jl 

£—all Jjl—L jSj jJ—j Jajljj—II j—Slj i4ja Jail CjUjjSjJI JJ A 1,^. 1 J| 

A. %J i r~1 t c -11 AjL % 1 * i l l ^ 1 J j .^3 -11 (jaAm_a jxal LoiLluI LaJ^ L... 1 

•^J^l ^jlJj Jl JIJ J 
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?jJall Jla CjIjjJjII Jj*j V 13U1 


^ SI t-llLjJj ill j J jlnll jJ—J ^gJjj^all (jjlill ^-il 

(j a ^C.j__SI ts Sc- jl <^—3 5JV -ill ^lj 4-o^ail (jjl jill <>a*J 

f 

^_lc.j 4 £T_all * j »* * ^ tjlijjSj ^gjc. AaixJ _jiiJI 

| j A jjl 3 <Ajjjjuo_ 1I j 4_aaill clL^Lia *-ll o__)AI all Am Jut —SI CjlS _pJI 

"Jj—LJI" jl i(J(J±-l Ml CjULc. <Jc. (i^jj V 

iLJaLoJ 4_allLa SjAI_all ilu j» <~i ill AjLo* 1 Jjiall J jli^ll -li&J <3J*ifll 

^tJjl_La 1 \;k»1 ^—ill 4—ty-JI Cjli CjL_jjljill <jia*J 4-aj j£lj 

:S 3 _c.lill ■-'Ifl-'V' -VI „i_A j^—a <iljLi_^» jA la I 4 J) il 

3jj.* oil A —jSjajl aj_fjyi a^ ePj—^ JL-auVI jAJ 

,£c*ll ^3 


o jl__ajl ^ _9 iilji.M -J (jl 3 — J V a jaI - O illlSja. jl3*^al j J 

■ ■ -* ~~'H j JjUI—oJ^U 4j jjj—iJa -all <_j—3 s j J 1/1 

oj A pl.lV 4—ox>La 4 jjjui aJI AjliJa— *JI a j — £?>Vl (jl <—ij — *-jj tAjjLall 

^_i J—gJI ^ lc. Sjjl—3 jjSi J V llpaJ a j^Vl a3A ,JjV SA^o^oll 


e j_A j 44 j£j=JI g-al j-^sll J—a aJI -> a A —& j*a-al 1—iij ^jl j J!Aa1«iI 

^1 jjJ 4_aikall j A _jjLx^all gc -all i_SjUa jl o _ y* lsi a ajj^a 0-al_)JI 

£ j_jj ^ 1 (.!»;.* _ u fJJ (ji Laj i(JJ=>S}\ aj$-A.S?l t>a (jijJ2 jl J=>.4j 

L-IuJjm jl I_ uc. j j_c. j—laall O'* •■*■} cs—t5^] 


jl ^ SI (J__j Ai A jjL»-all 0-olj—Jl a^A (_^o jli 13A jjit e_^lc. cAjLoxil 
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ii]J-U j—J JL-ta—£U '—>1 jlj oJJ ) » n ( ^S J.lr^a j jjaa ^ . <~\ya ^3 jljaju 
j l ** 1 I I jl J—jliLall —3 ■ > 7 > 1 j 4^-all (jLufj JauijVI ^-a)l uLiljjj jjj 

iljLaa—C J—»-# j—a 4— jKjg . i l 4, j l.Ja—*JI o_j^a.Vl— J 4_Jaiija ejftl_oil 

S-^ * —J ^—J=kJ I j jK L_jjIjj 4£ jaJI (JjLa.Lua.1 ^ij Lu] I jlajj ti-iljJaVI 

l_pi—3 jj—Kj jl J—J V jl g •> i l li—& (jlj j^-IjjVI 4jillc. Igj jjV*4l 

CjUSjIu—]| j—SJj t Jjj—soil 4jjllal j ja jjK jjL JaJill Jc. 

UJ — d* Ui —*-y ' lAJ—^jl jjSj (jl A? V ejjlalall 

I Jl l4 4 Bun ni l ^ 'l l j^ j jlm il »l ’H (_>2 sl 1 till ' j jl t i « Aj ill 

tJ— is —^ ' 4 LS^J^—“■ 2"'°^- 1 -J? f* i*" 1 —J (jl L» jUj <4jjLjcaJI j 

I—& jliic-lj I I I •» n j—fLaJ _j__i.1 4__jlja. o jgjJ JJ 4jaj j 

°j&l /il l t 'l l K j L a 11 j—laJ cMl^ I *>•>J*'*J t p"'i LjjLuta IV -' l '.ji 

iJllLSji —uj J J—la |—jjI j AiSiui aj 4 juj ui jj Sj jl 4 i.jj| 4_l]lc. 

aJ—gj A -aC-UI £ all CjI -ajjalo jl t£ —3 A jl jt V j> J jaj i4jjiai 

e 

—a o' MJ—*jj ‘£—“>lj (jl l=j Jc- 4c. jja 4jjail AjljaJI Clll jjSJI 

«.IjV 4—JjAjJI til—jjjlill (■ > - ft ! (j—a ts —A ullljjA— j]| ^ gjrtallj ^ail 

CjLSjIu!— 11 JjJ—*JJ Jjj—Lli (ilij—1 ts —a \ alia ojlVl.ua 4_sclj <Sja. 

.SjaLoII 


lS^ — ^*] ^ * is — 3 is — Ij^l 4 — ^-all o Jiia 4jL_aj jl Jaa.jLj 

J__jliail i_j—jlaJI ^—1c. A —IjaJl Jail jljaS Jl ji jlaj CjUjill 

1 4 Kj > —3 4jla^a—ail 4 sIt aSI ^ kJaj Jjl—Jaj ^jUI - • II 
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^ '-y _Itl ^_11 l*Aja_L^aj 4 JjaA _ailj jjdLx_® jx «.1 a£uI 

ijA _all ,jl ‘ »jj « *1'j _ SjaJI JLajjAj—II aA—c.15 a— ic. ^all j LoaII 

ojjx _all a. ^ _lc- (J*-a_ jx ^_ J j Jojjij Jjla jjic. a Ajax AjSjsJI 

A 'I ■ «a| jjl_a till! £ t4_ «aUI ^ II j—gJill j _a <■ it<-iVi<oII A J-at) *|J 

^ a <_um "'j (jjjjL—aJI A a.1 ^jic. A^jllj ^ilt iA_DLAa*J 4jjiiall AiLloll 

«t_J_SVI el_£1 jL>-i_lilj ^ _all ^l.i Vi—uil w —a jjjj jl 

aA_g-I ^1_J ijl 1 ^ _3 i—LLui_ jj jl jjjjl—aJI ^gic. A jjUuI I AjL-a>U j£xjj 

t 4jl..i II ^ 9 .nil ^__a]| jj—-a (_5ja>VI etjakVl j& 1x1 tiljl » *n»I I 

_oil ejii_a] 1 jljX*i IjjA I_gJ jU t^rj-^xil j AjjxLuiVI ASutll Jox _>aV-a31 

g t 

ajA>l_Jl Cj_S^aJI Jal_xjl • '-*•* 4_ Sa] j A. (_K ,* i A. a q. a Lg—)l jAjjj 

(J .xla^ A _j£jaJI o jj—all < _ s —II j — In il l A A il l jx j*-lj tLulat Ig-lxC-j 

o JJA_—J (JA_II ^ r.^joll til jLui_II {j—a A L.I ,1u jl J j j Jjj£j ^3 AC.Lxa 

(J|__jxi (AjA__a»« (_ )•*■ ' (jjjjia jC. 4jtjsJI 4jjjiall dlLa^jialaJI a AA I jl xC- 

I el a) J—lUu «•(_£-ii Aj—3kj j»A—C- j—.a ^C-jll aI i JJaUI ^gb iill-A 

{il-'li.jA ill (J_Jx A jikx »j“' 3 £—aljll <^3 AawjJ V a]) SAjS jaJI ajuiall 

A_a*Jxll (JAui _iull c _ s —3 (JjLox jjA IgJ £• IxAII ^Aa-a CAjjJ Aa.jJ Ajli 

gxl J—J a jl aV _all A ajxC. lIjI -a j h ’l x A aA_jx<a ___j-aJl djlS _>axil 

. AjjouSaII CjIjS^LlJI 


Aj_*xaU. A >jV) J j) - ik ll a j jxaxll Aj\j^ _ ]| lAjljAaJI 

jjlj—JbJI j j laj jl aI ♦ jlj -Jail ^_a t Ai^lx- IjJ jAiill a J~m 

ja>l_kall A a.! A aJj i jjj II jxa aiJ I SuLa I —xlik-ul ' cliAiJ 
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ylll iil—allj a L£ll jli-Vl Jljj ^ lillil aHoJI 


i_DI—i S 




(jLJj 


lAa. <■ jlaLa * 


* # 

-j A -L-ali. ili2i£ju__a £_a ~ r S J"' “i _£] lU.o^ *s.* AjLaaJI a Aft 

A <—£1 .. ik ^—lc c j—Jail AjC- WII jl j i jljJall I gj.-Wioi 


(_j 1) J J flU (333—1 ^5*^—JJjll < aW Ciuuij AjjIjI t'l-^ fil — ''Ml 

^ O—ijk U—JJ—J-N (3— 2J J—JJI fJauj ijiujll £ jLi.j JaJj 

C 5 — 2 Cl jjun 1 1 jjJa—C. jl syrinx jlirnj—all ^a>« j a —^jAja AjLa—C. 


v—ij— 3 j-li-a— !l i— a — J jsu J — Ja Lifuj—j ( 3 aC -\ jliL« Aa .jjj t jM Ull 

J> ‘ ^ r - *—- 2 aj Aiuj-)J t(_)AUjll (_J^Li-iaJ jAila j il-.J jjjj^il i_<»Ju 


(J—2A ts —3 1—Jjlna.1 j ^Vi —Jl ill—ja. j —4 iliLyUI ^ aj.>’-Jl 
4— ls—&J A —4* t(J -—jji Ait Ajaj* AjS? Ijki j£lj mlj$J| 

.'^2 1 (jiuj—uVI <j—a J_£ jjc. *lj$JI (33A ^ J&LmJI ~<-^'W 

‘ J J 2-11 1 A_jjxj 1 ^1—ijl A—JjJ ^—1] (jjjujjjVI CiXjaC (J^abiil tjAjjj 

A —ajlill iljlj—k^aVl J—tlij (j—<a lift JiLa <^3 Aftaull t j>>» 1 

AjJ^-i-a mil jA — 3 li —ft I — jft liLal j£lj .(jjjjjjjVl j<a iJS jam j-a 

?mil^aVI ^Jxil jjSI 4_uI£Jj AJija 


(jLd—111 (jj—j jjl—alL illLyA—dll j j—Jail (jJJ li* l-< n j' j 

I-a£ ~ 0 j—aiaJI (jl il icjUiA_j 1I ^—S aj ajaJI <Lja_c. ^ a ^-.'1 1 j 

I JJC. j A t <a "1 l- 0 l file (J^ll Ajj l^l l AjS^jaJI A^a^ia iaII xi^nTl ~ljul_j 

A aSaJ (jlui—111 ,ji J—jliLoll ^—3 AaJ Lajjj lift lA -s ajla Aaixcj djl£^a. 
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_j j t 4 'K II j 4_i j .*< n H 4__j£_^JI tliLaj) rVlall (jjJ 4Jaau_y < — jLajiila 

t j jS I 4 jAaxJI tljl (jis—*Jj 4—da-aill < —tl S _^a»-SI (j—« (J^ 

(jl -vbj <■■ —i JSji — ij I —Jjia (jliji—ill 1 —L^Lja— C. t*l_pllj 

L'.'l W< ...I ^ 3 Js-v' 4__J_)la3 <■ ii/i » 4£>_yz. 44 A.jaII jLuilll <—tlLlaC- 

.inlaid ilj 4 ojla 1—Jjj (JS—ui (jialjaiVI tl^ 

■ r. U... yy j I Jd^3uj_j l gU j>j 4 — ILjlaj 4 — ijllj iaxjJa Jo* l^ai 

4 jjLoi ill »■ « la. oAj *.ya til!—Lala (j —* Hcul UjL 4$ alol l (jUJ)l 

Jlj ^Jc.1 J] J Oh^M' t> (J 1 erl jiA ^* tlA* - ® 


. »H j_ f. A laJ t_il_J jUJ vliXtla—C- £-1*?. (^3 ( V^Wi j 

4 iV ‘ lilli < ^ u. ^a_JI hypoglossal nerve jUii—Dl £1 

_2 4 jSja. 4jfk«a & Lilila. tlilc- {ja till. lr\\ t (^L-alll tli=u 

^_e 1 1 4_ j£j=JI 4jJu-a_*JI 1_ j!5UJI oA —A> (JSjijj (j^oll (jLu -kaaj 

* 

(jLj _Hi tl _ al 1_a ol j_i |>—J-J 1—gX- j a a -a ^ L-i^all (J^ «- la£i ^ 

L_J jJaj 14 ■" till ^_ui j a _la j (hypoglossal nucleus 

2 *i ■ * I J a-j a j—ji-Vl tllLui alll (j2 a—*-J (jVl ^glxajj 

jAl Jaj t ajjt aJ I ^ 2 A itolll SAjAju 4,1 1 nirll oAA ^jl-ul (jjS t til Hal 

4a_Ha j*J1j 4ll .^Vl (jUa— 111 Hili-c (>a 4la JS J 

Aj_>uJl * JC- jail ol j ill ij tl)—‘Vf^ a —^ tliLluill I g . LH i 

1_« j a. ^L-kloll -j UV'l l Ia__A j Cial oljill ^ l$J (j^aUJI 

^ a t5 _a (jSJJJ_tia J*J (l-'^Aa aliijl)U J;A^I ^^L-aaxll ^SLajll 

. JaVl i^lc. j£J\ (^aJ ^lASil j»^»l' 
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till —JjJ (jl — (jVI I—il ^1—lo j—ft La Jj-ia. 

4—LLalo 4 jJ j^c. CjLuwi SJ Ic. (J j Wi ajj a]| j j*. «W Aic. j l ...H I 

3 -ojj iL-ia—jl —=lV| CjI—J jasJI j—a 1 $jL jl jla IgJj tLalaj 

4-a—jJalj j_), . n jLu—lil »1 4_jS_jaJI 4_JajlaJI a j ft ja p j^. 

•i—Xlj U-lLp_ill j j jL.ll j p ' Ajjlftallj 4^alx) 41 ■ ^-*11 4 a m j Ift jLucL 

J—^ —J^_y)l ftLiij—uiVI jl jLui—HI 4—^ 4£_jLuLall fiM . ^.11 jjj 

C5— —II 4_Lb—*JI) <iJ—ajl j hyoid ^— aXll jj_a LELaJI 41. > 1.1 1 
jLui_UI 4—S_p. y —a 4—aSaaJI eJja.^11 4_*tuJI l$j| i(genihoid muscle 

4 Jl * *1 1 1 J^ LaJI jl h '*» llj tjl... Ill , ■ ,i Jilj lj'» a Jaijjj jl jjj 

SI al l J jLji, 111 i i .. .^-) ol j__j j ^ IJ j^ac- (JLulJ I ^ 1 4aSl^]l 4j$jaJI 

(JJ—^ J C5- 4 ®'j -^ u;-IfrVl ^-iiaJI Uaj-Lll Jic ^U) ^ 

J j) LJjaA 11 i fc Lj _2 l 1 1 til] i** il m ’’nil <4 o^1 1 

‘lf » i—ij ) i I I jt^a —C. i_OLua—& jl n j£Jj t^^jla.^^ll^ ^ jjiil l ^3 

* ^ 

^Lk-ka—3 t^,-,., pi j ■ V»^^ ^ 11 ilaVil 4 jjaj^ <-**'*^1 <** <■..«l «1^H 

Ui —J (JJJ— 1 dl ij —« I—C- ji 0>—S*J I—gjll cr J*^a*JI (jiajjll JiU-a jj jl jc. 

.(Y — *1 (JSjj Jail) • jLalllj a" i->II jjj 4 jjJu 1I ( -i£-Vtll ClLajlala 
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JuIjJU (jtfliJl jl^Aall 4 j»£LaJI (2)44 4jijli* (t “ A JSdui 

• jjjlaj Cpp*4 o^Aj A^JJ OU 4 J 4 ti>afl 
4_jSjaJ cjl—jjill Ia * AjjaJI (IAjaJaII <^a ja&li : jLuu 

4_4SjaJl iIiL—jjiHj (jlu—UI (j—^ (^Lmifl A£ijaJ A. aS I ^H AjISj^JI 
■*)*>>■> i<Uj yh Lt4 ^>aiufi Jl^U A a SKH Aj j i m^B 
» t»*j ^iLJUall '“‘jj 1 -" SB iaL-ai ^a ^£aa!Ij jaIaII <2>* aaj IJA j 

.AjS^aoII till jI^aJI 

y_Jc L^iSf tAiaJI lift yJc JJajII 1 fl'<*j (2 jIj4aJIj ^yitfAll tixuijfi 

jJ_J4j ,tlij4dH Jjjal SjVirJI j>l iVn aV SJ 44 S AaIa. j i 'u a jI Jt^jVI 

oJAj 1 jLaIaIUj lJujIaja AJsaj j<* tlfllt/tP ^AaIma Alii £y» V-lJ I^jI 
«**«1 *jUwt\ i \ <iUjjj CfiUifi Sxi^wt* 

.SjfeUfl 

n a Hi a j ~>>i f^c- A « h‘n » jjJall £l*-»i £jl i>» pPjll : Ltf« i y 
f,3-1*1 AjSjaJlj AjtAwJl (Jtllill uu*U (>» SjsuS ASjUl* Aau Lilia 

.£Uin 
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A W Lai] Jjii] <_£Xa*ll ^Vill ^ylc. jjSI SjJS AJSill o3a j 

jjl^jjall Vjj jj ‘^jljjjall 4i «->' ~v i ~~ <)i' L" ft | j] i cf'<\\ jjS C^jV' CS^ 

j] * JjjJbll l-la. (jjJJJ _^VL LaAAi.1 jjUajijj* (jaiidllj 


(Jjl—iilL _oLjj j jluall ^laC. ^JJ S_^kj £ jljjall AiuS d jS I» 

< t 

jjl (j£*0J fjjiSVill jV tilljj t(JJ_po-all (^astsll (j^alajj L.aVij (_£ j.li_cdl 
(jl (j^aJ V La tL-a jjtjijjlia (jSj ^1 131 oMx-a 4_il*C. 

g-ali ^ L-a £-liaJI 4ij3 jj (jaiVill c.LajSVl (jjjjC. t a■ „Sl 1 


CjL_£_^ iJjJ—*J ^gic. 4^ajlj 0jJ3 jaJI t jjl-t'ill ^jLliiij j t L^i 
liljj JJC-j jjAj ^ (Jjau 4jt3jSa jjc. i"'l tlL* * <g-=Jjx ^ (jj^LaJI 

4-L-a—II <-lilj ijilij—Jill CjI—SJ j > , irTi cs Jc. BjJflll jjli iil!3£ tujLSc- £ja 

^_3 Ljsul 4 iKj^ 11 4_i£^_pJI CjLa^hi.a.11 <LS^Lwl« jjj^LrJI clAS^^a *j 

jJjll (JjiLbS?! ja plj^JI (3^3 (_ji c ^-vM ' ,jV IjLij tc-lj^JI (J2J ( ->£.t>.Ti1I 

4- >'~V) o jL~V-lj _^j£l 4 _\i. i; 4 jJ*C. a^laiMi tliiJj 1 ■ >»■ ' j& *<• >4 Ja3 tdljj^all 




^ ^JajJ 4 ! )M -v 


» J|A^k40 .1 tLjaJ _j3jA LaJjj tjjaj Li&jj * J^C 


(J-lc- ojJ—all j 4 jjji^-i 1I 4jj_j-aJI jj<a 4-Jlc. 4^. jj (jc. <- ^all djLjJull 

f -1 »*"< ■ -’VI jSm oj;uS ^Iji (j-a l§j] t^jjlljaJlj t jjaV^ll) II 4-£>J JjaLjH 

^C._^ll ^ II (_gjnM*\ll ^yS^aJI ( ->S.-\'ill aJC-li iluL (^jll 

_y JC. (Jlj—! (_jl—II ^it al»j»<-ill ^jl >■ xl 4_iioC ^yo IjJJ^ Ij^S jl ^ya 

I_aJJJ to jjiiS tJjl Jjt-al _jl >t<nl lg il ^ aL jl ^jLall jlSiC-VI jli tlj^St 4 /i j£ in 
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j-Wij j (j' — 4 ili (J >0 V-iJ — _$AJJJ • « J > cf~ _J ±s~cij V 

A * jUi\^ jj-a jjUaj CjlflJaalaj (_JL* *aU. »j O i -<aa djl^ual 1 g lC - 


A jg ^jjjlUlaJI __)JC- jaI *A '■y aAj^_$>ail (dllj^ali Uaila^o 

ClLuabajl cDli. ijA c\ JJJA Ji\ (jJc lAA ^ ^ . fL-x'u j t^ljll A-o3 


l 3_il jjjj tlgjlc. Aajxj dj^L ia«Jl (jJaLiaji J«»i (jjjJaj v-j jjaJ i (jJJ 

^ ..V« aj ^jll ( djljJJull ^3 A^._yll ilDLiafr £-o aAA jlid-all dj^ ldaC - 

ol j_ill LaJj| jjLuJ 4 jKjg II A-iS^aJI dj\j_jill ^Saji (JUS 4_ld 

—JJj J—a Jj— s-!l (3—ii (^AaxII ^S-dl l ,ji ^ jli i Lj t(4^.jU 

J__L<udl l—SjSjll I j* J lAj^Vjll djUjAdli eAA ^ AjualUj ffrA 3<ol (jjj l-t lol l 

j_ jUI <—i_ j£j <i*i_ j t^Ljrajl f.UJI Lojjjj $.1j^JI Jii (jaljjll d il jjaMI 

^J3 A2 i UoLoJ A ohA /> A-lldaC. «LajUiia ^^Ic. A/uE.1 ^jl j jjljjUl pljjl -ji iSnU 
. 1 $_j 3 ^S-dill (jS^oJ djl y*a)l\ _j'AjuU tya Kj^ajp. 


^ lc- la ijIS lc ySa jjl (jlalaJI Ia$J (jS-<u UbS CjjAl 

Aia^j ^»USJI (Jill I jlajj ^=J 3 *ju]t (jl IjAiC- AU_aA^all AJ j)g ■ nil 

(lij! V (jljJiJI Ajjjj jijJal Aic. (JlaJI _jA US A-JSjA A-ildoC. d-)Uj)lVba ^Jl 

j_ Jjb (j_& AixUSJI >-lil j)»./->V' AjJU. jA*^aj djluJull (JU UU 

^jjl_ull ^j—a Ha jjjS Vj Uj^UaE. (^ pauAi l 

^ 3 djlj_uu ■ a! j^Jc- jiuislll ya l_ii.il' aJjAa. ^^3 ^USJ' ^3 j <■ 

il )/’'" S ^Ull ^ a JS piS31 CjIjj-oI AjJU dljUjj ce^v.'lrtJI dj'_p_jj 
djlS^Sk. (Jdaij a__jadaJI o_^jUsJI _jl Jj-Isj : JjjjuldaxJi 
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* o l * J t (j liiill l ^ (jj 4-«£laJI 4 < 1^ i*. 1 1 t ** . *>-.»I I 

o* o* (_>*) (jjjuaJI JiLo (j>a — 4 ja 3 tlOLjaC- jjc. jalSJlj j>. -.'» 

(t5—^) LfcJ—4^1ix CjS 3 ^ iJH O'® £_P>J <^1 AjjlaJjVI CjI jj^aVlj ( l. 0 0 ^ jl 

O^J ‘^4JjJjVI ClUUI jji A-a- lViMto JJC. CjIJ j^ai oAAj) 4ol-.aU Cjl_j*-ai j 

jlj— < - a ) 0^ J ’' i ^'i j Lsij^jsl Jlloll (Jlujui ^gic 1$ ,<oVwin 

*<—a—jiL jai- Ca (*-A ,jliuiVI jl JiJI jl ^vijl <- «o^ (j l ■ ." I 4 . j. U. 4 * 3^3 

O'—44=J' 4—fjj L«J <-4^a]| 4jajj i ii]l diljjl jlil (jiuu <i]b* J |j j. ^ 
.4_ol*JI a^cUll I-1A t 11 \\ j tLJj. /iH jjo ■*•' .U ^j j 

“O -9-9 4jLo*JI ^ 1 . ^ a .T - 1 1 ^SjjJI A-ojjh'lo (iljUia LaVie. Uoo 

jlj^al ^3 ( -.5V4 lj ^I*j]| 4 Jjgjui jjlc. 4_o^o 


V AjasJI ilO bwn , *J I (_jJI 4 jj jj-oJI AsJUaII 4_lJUJ Jjaj l* 1 J Jjj 
j' J —^7 vl«—?-* J A—?-j4j-o 4 —jLc. \».n$ (jl cALIS 4 . —.all Jjj 

O' "3—4 V ^sll (Ji.14 (jUxl] 4 a 5-> /il l 4.1 . —»q-~ ll AS^jaJI (j| ^ysll 1 *il J. O jI 

loj—aaaJI JjOaJj j'-l*-aj £-0 J^a-oj jij 4jL*lo (JjSj 

dj_ji-o—Jl (^joiLmiVI jjIjjJI (JjLlJ 4jjLuil]l jl jjVI o' cs® Aj'jft Vj 

** * ^ *' O' O—® k^-i j i *->1 1 AjjI^ a’I i u U (jLia.Sfl i—illc. (^i Ur. j 

f 1 J * 1 l 'l '—jV J—aj j—a —A4 UoIajI ( 4 ; Mi s-iII 0-«J 

0«— 9 AjiaJ jj jjL«j A^j£ o^slj _>*—al) phoneme CiLAjjjaS 

1 _ 1 —lcl pj—S4j t^OI—SJI ^ jjJ 4 J CIjIJjLojII oAA (jx IjAxj^a IjJC- 

— P*—£J' ( \' ■ *?> (_ 5 —s paralinguistic jjJii jjij 4.^ j '.11 ‘- 1 ' ’' V' 
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4__ujjjl a tliLaJta (_Jai £• til'll j AxjuJIj ^xjll < ■ 1 ij~i. (ja i—it n l jil l 

£_a LulSfcj bjj*-lV tiilj QA ij _jjSJ 1 A jil U. l l uJaJj t^lSlI J o jUj/1 J 

l^ j ^.Wl l JaUi_jJl q\ Alkali 13 a J -haiij tjaillll J ALLiall tliVj^jH 

•■-'I '.i Ml 4 _jJlc ^jfr illl_j*-aVl J ja.1 J Alxii La Jla jJjS jib (Jaxj 

.AjjJa ojljiy jl J*S 


AaAj jl.L-a) J fSalil Jfr fJaia JSuj LujJ9 (^.la jSjJ atiill jSlj 
Jjl_yjll ^ jjAill ^Salll 13 a Joa jlj tA l?u . ia AjII (JJjh j& « JJ-aaj oJAa^a 

^_9 11 Ai jijji —a JJC. Ajual Ikjjaj jjljxj ilyajill j y^flill 

^ 1c. o_plt lAiJ J J l-lmata Jaia2 Ala ^-iSfl -laJI <_ Sj** ^ e_jajaJl 

till J a. jj til ajjjS —9 i_$ J ~> ’*> 1 1 tljj-aJI jl^j-aV ^xuilaJl JjAll jU 13* 

■ “J .40 1 »<,,.aM ^tl) j.-^l ' 'jjlna tll9j tllls^Lia.'i? 1 (J3a^ o jjLaia 

f. i ^jaUj A9.ll Uutlaj I j jLla AlS llA j jSj 1)1 (ja -iJ V i—ll jt l*Jl 'J 

» l A. t_jL■< jS l Jj__xjjj tjLalllj Qfia.Till tlllSja. £_a A j i t M l (ja *—ill t5^ 

. u j. ^ M l -J l^r- jj ^jSaj »*<j^ « A9lJ LSja. A ah t all tlllilljjll 

j Sjji AjaHS]! UjljJfl (jl r-v .>»! J j-lJJ IaSaj ttlllSLuJ ja A*ooilj A IS . In 

t V^J jj ‘Axaill tl£sh>»«ll JJ AjSUll £-Uaja ja (Jjal ja JpSI J* La J& 

_alt A_jjaiaJI tills jaJI J fSauJI Jfc LujJa J OJ^ ^U* oJd (J 

h<a t-ilJaVI (_>ajlj Q-all t_U-U •^JCSlSa.'^l (_jaSxJ 
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tll^a !! jlj_ju«al <_J.il j)/l ^Vlll I^y> 4 -S.ji JiijJI <_J.il J 

« ( f 

3* 4^.j.lll eiAj iAjjL-a <_J_^i.l ^ l_jj1 <_J I ( _ s Jc l$J JjjSjajJ ta_j>iaJI (Jiklj 

_j ^gj]! AjS^pJI djLajJiLoJI ^3 V) Aaja=JI Iaa^J V <_j.iljVI ^»Saall 

^__]j A _ ->lfl 'll <_j i n"'l Jlaj J <^r j*> oil J ^wojl C. UaJJ AjS^jaJI CjI^aaII 1^j3 

B J at *'•». I' ( _ 5 _3 ^ u^» II ^£aj 1I jjjjU ^ij lift jaAaj l 4 jKjj 1 1 ; - l S i , >»■» II 

,_y—)j Ajjjii_aJI i —*JI i^ja 1 1 ^ t.]I JjUaII jtt lift J 

(j £J j . 4-jjjj jjlall <_J.il 4jj a j\ ^al] Lull ml JLqj ^^jII 4j1£j$JI 

<_5 —3 J^aJill IJlA J^a ^Jc- fj) 3 1 (jJJk j£\aa JJo jpy ^ 2 C- 3* |*C.^1I ^^Ic 
<i!—Ji ^^Jc. aJUI (jjljill jjli ^jjiJl ^tuill <JLjl^.^i-nll 

ajj^Ja llj A _« — ill o^)— .>Wll (jl 3— £>J p^jjuJI (_jj J <a jj 3 j 

( -i^-v"'U -J <jajl j ^ K_*f I I ^ Ljg K. l l ^SajII Sjj2kj>JI ^-all Lkll dlLa jlVml l ' 

(Jj-o—ill (Jj-b—ij Jj=>ill I j* <J1« ;JjJj ljj.ll jkJhj (Jala <_JjjuiaJI 

<JLaJI _jA LalLo <j«Jll < ^3 Ajjl^ak_yll a 1 illVLa. QC- Cj^juoII ,ijljjl 

• 4ju j j JjUl (ji 

( _ ? —lc- o_jjl_sJI j jlall £-l_jil Auualij 1 -> i bl j <_L-»»«H I3& ^^JLlJJj 

(jl 3° ,skC.I j t^)l£JI ^l a. i i (jlll jl <_J__)iVI diLil jir>J I CjI jj*o\ etSLxji 

Jaiij— j <jl iu Ijjjj-oJ (jli dljj-aJI £-l_p*V Laj l^jjljl ^ jjjjJall 
/ * * < 

clllj—u£3^U ^Uua3 3 I ‘ I i V* j AiisLij ^Amit j _«vj j^ylc. 

iljj— aJI _C-V <xjui aJiauall i kial ^j*JI 3 c. a jtiAAll 4 _ia!)l£ll 

4-iui—lllj 1.1 ^j <|T l _}jua3 y iJ£jj ^11 ^i-^-aJI 
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< 

tllV!_ail j—C. _ail Ij_ft _j£uuj iy^V-iil (jc. jJU-taj ^lill Cj!jj-a!iU 

^_3Jjl _jj j <o-i_jjla d)! jjiual ^l_)al ^kll L^)ft ja. Ua^juj 5 jla<J) A-ijlla. j]l 

IJ_C- LuS alla-o AjiLtc. ullVl-a (jl (jc ^L-aiLa (jl£ _j3_jft (jlj (jiall 

^ U/ii ‘ - uj - -- J <_jl ij—c- ^Lpj (j^J A^a^lS (jj j] •i_3J‘^i'l^ ajj*-ui -iasa 

(Jaaj A_sC-Laiia,l I_i jji^ (_f3 ^ IjjjS <JSj Ail llJj l^jaJI Jjaxl 

tljl j_k-aVl i2l_13 ^ V-iJ f 'iV'i.iJ jlS LajS j £• jl jpll (Jj-aa «■ Lul ji I^jlaa. 

Cjl jaill iJ A till jA-aVb Ual^jjl Ajljjia jpSI J * jaJI <Ja*J A O-aoil l 

| j|^a A - Ji.J l 4jJlaJ AjjuuIIjj) i_ilA Gift j j Ajja 1^53 liljajdl jIjC. 1 ^glll 

o^_j3 .>«1 1 1 AjjLuial ^JaSJ (jjaj A.jin^ ^ |LAft3j A_ua I 

-K-'Uj ^Lall ts Jfc £■ laJajJaVlj (_£_ja.lj 

* 

jjC L»aA i o.u^i \jj| tlallaa jjaiI (jl-la._jll _j Aiii_jaJI (jjj 

(jc_j < | £Lliil j a jljj (_$l jjc- AJsIumII A U i Ti^ a l l tljtl)jju<aJI jjjs 0J_j-a 

>■*'•*. ■ !*»l l| Ajjajo i tV-i l jj* i 1 i-iO A L< 'ij-nll j ^ j_yl] A il^iA'.il i 

i~*J^I I ^»ixJ i^jLajk '-°j Aj^juiaJl Aljila^Il LuLo^laxa (jj t_}j 
Iaj al IjSj (JLujA-aill (jjllll (j^aUjj La llllc- Ajl5Lsg.il A jl > >»»l l 

( J a\ i -, 1 lijlSj _j«Vl jJjjj «Ja.lj j^JjA-3 iil_jlfc*J t5^ _^Vl 

C_i_iSI 1 Ajj J ( Aj^I jY I JjLoijll Ajj > a-t 11 (_LLu_^ll (j<a ^Sa. il l (JaISIIj 

•t£ ^'-^j 

j f£Vl A^uaVl L>* Ljaao IgjUa^^La (j ^i > >i ^ (j^a » —uia _)C.j 

4 jAajlJI 4 \1 ejLo^laLall JjL>-^ oLli4^U 3 ^)IjJ 


438 



jjliajJJI aij ,jC. _j} i i*i*i La llllc. jl ‘ JLilill £- J| (Jxa]lj 

iLilpIjill a JA i - ijaJj j <.I»LII JjJ^. j v J<-_ UjjjC. iifr - 1»m » A . >-.14 

(j—a (jjSj La Ullc. j Jl lAjliail <ajj jJI jljoJI 4-Ja-aill 

(JlJikj ( jC- tJlj_p. JL a Ti j ^ jjlp-o is C- Ja jjC. (jJa-LJI l^jnii ajjudl jl Jl 

‘ n. J |»L*Ja ££>. jJjlaj (_£ jl_LajaJI jjl 1 $j 3 ( jl| t* tl <,,,1 ~i J l 

< 

j_pll li -v - a Jc (_g jl xaijall oj& CjjjC. jl ‘IaJlij l^-a2 4 j]=uu Jl ■'.} lag. Ijlj 
L —a5> 4.1jJ (jSj jjj (jl£*all Jl ijljl jpJ! n 1 y 'l l t_ t'w ijJ J j <j£ J CjjlS 

u' - a - ; ^ ijP J J& (j-^J * JAlVl ^ L t Jnl l 1 jA (jLlaJ ‘UaSlie J ilgJ £CjJaj 

^•1—ila'i/l (ja t^Jalj jA LaS tjjLajj ^1 l^jli UjJJ JL.',,, J l j^a 4-^j,^,l l 

(j^aLiJI tiljluJI jjc 

I _J4j£ '—)J j >. J La liUj (JLLq (£■ jjl IjA (j4 j_Jjll < 3.1 Jj La ljllc.j 

*—jlil—J (J3—l*-u v_iLujjV j liiSlj i til~\ i/-ill jJJ LiatJjj <_iljA l" il .w l Ja'i LaJic- 

(_J1 jp-’J ‘iLa-iall t _ s JJ (Jpll fia£ J] (jjjajax liilj ^ptuxi tiljhJI 

J^ (j^ (JpJI «j* Jj* (JA (jiaaJJ jjj l^Lojlio Jl (JjOjlj V 4^ . u 

4 4 I | c 

) (jl jl LLcl 3 (jJ 1 M Ij t J ) ^1 lilliutL) I jijx^ t ? *Wi j| l I ja \ a.* j I t t^a 

j& La tJlj i tilljj (3^-PJ (_yaik-ki <^a.l ja J OJ^ V i IjiLa*. li^a .ji 

I—A jA 33 . ^ <jfrl_jll *Ou»LiII J Jlill 4 '..iil l 1 liilj ^ya JSI 

‘ t3r' — ** ’ \j\ (j J“ j'pjjVI J Lp-i (j Ji A J lie'll tjjL-kJa/llI (^a j/^ll 

■i—2j < j j;».'l l aliikj J iJi-Jill Uij p^JaII Jikj J ^JjS ill j 'S.^J La Lslltj 
lj—A (j)j cillj J ill JjjLu JaLS^ - ^ J>® jii (jl p jL 
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J Jf~- J 4_jiaC. .liJj (jl ^ jil-aj dlLjSjLi (JjjJasll j±Lall 

t_±_£ljp (j! ;A jtiH A x-uia ^1 oJljjSj oialj e_^laji 4^*ajS lii (JtLaJ Aoixt 
LJ ^ i‘ l al^l l 4 u *. ^iH t ** <1 ^ 1, jJ | t q gj ^ ^) 1 a^jii Aj^oxll A 1 1 ujIj^jLjJI 

4_a^L*J _=JI £-j_lal] Ik.jJ^j (A_l»Aj (j-a (J!LaJ Lajj ^oall ajjujfl ( " ' . -/i 

1 jtl'i J; y^ " s ^uull JUC IsuLui I g H *•> 'i'h J ^A A-lla^aC- 

J_alj (jjuull ^l£j iljluijjjil ^j^all (Jlx^uVI -kjJJ L$a 1I _^ maJ I 

oj_& 4 jLajj (Jiljdll Ijft JLiC- AuLlS a_j_jj.au ^ISII j^ylaJ >. *) . Vo . 

l^ail ^Jl Ajtill (iLSsij i^ja Jjl 42£A*1I 

CjIj— i-ai jlj —A ^ Jjkia JJ.2 1^1 £aall o_y& J t> joC-jil ^J 

jl _ ja l^j-4 -vIVili ^all ijjia diLa^YLa (__pa*J Jjli t djl. u >~»H t—iic.1 ^5 

aJk^J (jjxuJI f ' A. 'Jj . .il j| (3 ^wA* 1 ''' 

(^A^JU^all ^_3 A^^Lki-al! a. V*v ^11 ^aii a ^*is ^jialj-a ( Aajl 41 il l 

medial frontal cortex ur l=mjJI ^ **j*-j* diLaujjll <_s-d 

(3LI_ A\ oia. ^Sjj ^ '^(anterior cingulate cortex ^UVI <»' j=^' *j&) 

oi jAaJl ojjm —ill j limbic cortex a— is __>kll a j. ^ 41 1 Am j <*i>a 

Jl_*ii jmlj el_ xi>y\ ?c.i ^ Iaa ^jJc. l£A iiijlijj (neocortex 

4 HalaJ I a<j)Uaj]l AjuuiI j Ajjlij 4_iL-al Cjjli. JjC- 4_il JiOLallj (AjXaC- 
^dj (<J—IV! <_>-jij C4S>a j*£- <j2 uojjjjjj Igjli ( ( jLiu')/l ~-a ^ 

4 j» II all o^is (^lalia AjLl-oI jli (4iU Ijllaa j\ l _il * 2 ^LLj (_)Sj 

^1,2_a._jll j ;;»'!! (jii, MmVi J jS-aj a_)jl >^1 1 4 j . 'ih ,: l l j ^ Vi i a jil 
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* —<-& AjJIc. (jl (j-a ^C-Jl (Jc-j t^uuilj ojjll (j^ j£ JUC- ^jlalaJlj 
^jusIa j jJ jJjy-LwS LJ 4j jiutil ^gW </'B aJA (jts 4 i• .'"<^1 r. i*'...'! ^LuiJI 

■ Jlall '—iS jl <La J)UI i ij Jail ^A j Jxill 

( uSa t 'i (jialio Jc. JoJun CjLjjJjII AjJLc. J a JiS (jl JiOLallj 

tiljLij 4 j Jiall (jlnl'i<']l a ja (jSJj i<jj j. --"j Aj jaill i-'Kj- 

oj —i^JI «.llsl (jjjLillj (jLuJlIj Jl JVill J ^c-VI *. 'll»II J 

l - 7 - 1 ' - t - a —C.I £—la3 (3—J jl (jial—loll a JA C ’.ij > ^il I jl j tJSVlj -' - 1-41 jl.lc.jj 

. j#i jiaii j^mi j ^jjaj j (dL^LtiaC. ^ C-jL*-^aJ l^jl a 

J^l J * J^J J W^' Cy> J» >j oJjall ^e-q J (jJaliAll 

—* (jji jLoai] fj jL y j\ tlsLoljaim^l (jc. JjJ*£ll jajJIj JLill (jx 

(_>—C- lj_J j 7 * 1 £ 11 1 c l ) 1 *3j i at jl.li.-ij I g <1 ^ ■»! 1 Jl jj 'y i” il it J in I I 

£-all oj^i—sl 4— A j=JI <j|-jl jpa Jjll Jc.j tAjjUll ill la.;■ >-.' 1 

* 1 £ ‘ 1 i | l * » *a 1 ^jll a J Jill J j] t.i ll *\ Ji .-ill j! Jj^al jLuS j Jjuij Jj . '. ■ ■.**.*. 

Jj—J JaaJjj < JJC- jjJ IgJ JJaj 4j£jaJI 4 jj. *«H t jUll..ll .jjj 

JJ) (jl (_J«J ^-all (_gLui (_^3 4-jjj wil l j 4j /.nil 4j£jaJI dlLijilt jJI iiT'l l 
jjjliall >—SC-Ljallll (jli tilljS i t" i l -v i. ^.U (jj^utJI i M \ 4_!Laaj I jLiuia 

*—S—S lc JC. L-iJ jjl j i Lu A^llall I 4aS_j^Jl CLiL^j-n <-JI i^jl jLi'y 

Ar 4 - J^j ‘»J^VI {-A 4j 3 (j£<u V ‘-SjjJi ^ 'JliU^-all jji^a 3ilc) jl 

J.'.’“' (_s^’ J^l-lilj tA-'jLuiLa ^e-itij l _ )J > h_i ‘”'1*^_*■ aJA JL* ^' v* 1 -."' (jl 

ij —C a jl —*jlj (jljjrJI Jj-a3 Jic. 4jjj^. uLka jlj^_al Jl JJI JUJI 
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jjl jlj jaJl jiuj) Lo^c -tic* jl tAjc-j^o^o 

0 

Jc. ojJall 4j-il jj£j (ji ^yll (JjlxU Ajll tAia l_lj5sl LaJJ Lajiia jSkl UlJJa. 

,A*Sj-» jc V (jl A_Lo AuC. j J_fcH»ll 0 j* j- 03 

1 - il Vtj C'i jl (oJjSLa _jjUl £-La_al £a Ajjlaall u’ :ajjIj (JjaV j 

ts ic.) ^lullj Jjiall ^yilc-l jloutaj ja J£ jJJj 4*lLia f- 3 ** 

~ V»^ (jc. U»Lu <■ ihA*a _jaj jjlc- ( -»lVla Jjlall £-» j»jLo (ji ja fCjll 

_alt (jluij JauijVt ^-alt ^ Uxjiiaj _>i£l jj£j (JjlSill j£lj tlllUilJt 

i-' l jj j£jlb j£oj OJjjull yi (jjlt vl)ljjj£jll ja JA&t jlj 

j_£1 J tfrliill Ciliic. Ojljt f > g »U *| J i jjLjJull ^la-at ^ 4j2jialt 

A__sii -j lauul (Jj ifrLutll ^ls£l Aj_$j^. Vg-jl jjfi j _>i-Vl vljliij£jll ja I-Xic. 

Cjl_j _all _La _3 A-W-ahII <Jjljjj3l L ^C- *j* (JaiuJj (AjitVl 

i t u >\ _a. |j|j <1 g m AlalSaa jijj'l I 4 J (_jjll Cjljjj£jll (>a*J Ij^J ‘<j£_pJI 

archistriatum (RA) a— jjjlll olj—ill a— j£_pJI el jdl clm^-ai (jl c JLlo£ 

( j ■» .}__jjail AjI_ ^>71 I jj (j£lj • 3aj *AJ frliill (jji t jAlali 

f l '.il l eliJj frljill ^1*J jU (iajljpll tlsljjj£jj AjalaVl Aj*aui 1I dlljjj£jll 

» t 

2 jlr, Vir- l a s i"'-^V l |j& tl .iJjsull (JlaJ I am 4(JJ \juill (jt j£aJ 

A i«V*i j| AjL-a] jl jl * i J >1 ja ^AjJC-j ^ m ill jJJ >—ijtja.'i/t * ' I jj 

(ji ^1 JLia jill Aic. jjji ji j£-aj Aj£jxll 0 j^al'j aj*-o«JI ij^l' 

. 1 " i l j;. I ^l^a.1 •' *' f ~- Ajjj (jj_jjuul _^laljx 
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Ajlwalj I jjj£ jllll V jl jc. (J jA 3aJ j ujm Aojj 


‘" 'I ^ _ 3 Aa«.Jr 4 JjL1j V Lgjl jA L_njuJI I A& j kAaSjaJI ajjuoiJI 

^—3 j 3 .. tq-i duj n-»ll l jl (ii]j jC- V-iJ -isjj k jLalJlj jiiil a . V l i r. /- -]l A_il— aLoJI 


ULaJ k.'i.Vvj La jA J k jLj]l J j j,9 .Til) e-lla-o Ajiaaj jlS^jlj £"L_<a jl el jl ja 

^Jal La j—JLOJJ I—a ljjj£j AJaiuU AjjIjSij Aalaal (—ll£ja. A3 Ll1iI 


A—jjIjSj CllVj^kJ ja Aj jjpSJ Laj elj^JI jib (—S3jjj (j^UajL) diLkJ—aJl 

Ljajl ("il axusJI eJlA Aka^JlI j k ^A si ill ^sahr>. j £3j jl iLijjl. oil k_S3 jj jl3—alf 

k^l-v i ^~i 'I 1——aAj kl jjl cl Ajjjl ill Aj jiaa]l i-il -vj. ^-.li jj£| ja jjc-jj 

<^11 (jcSrill AjJaaj JaLojl j ^Isj! Cjj— a jl.1—ol jLjjVI j a • ^aJJ jj i^ajuJI j 
Lo i j jiff* I V» jjjj t ( L “ 1 ' M “J <4lajJaj a jj£la vljl.1^.j ^Jl d)j—aJI -■ ■<»"' 

A— jl*> jLuAl jl jjii Jill diLjal V j jLuJ]l — ^ilj Luxui Alilj £• L_ia jLj 
frlijl jLxii! j ( aii] kl i jllll ^ja-ejJI ^ i njJI jl JaajLaJI j k;_£ jzJ AjjoS tliLijjSl 
• Aaoil (JLiijll .^i Jjlj«k~L<i<a J» j> 1 La Gilt AjjaiJI kljlaj—ail oLa 


oj Ajijjjui jLJ AS jao. (j-ic. — jjlLaJI ^ ~ ^jl£JI jaliijj 


—Sj Ailill j£L*l Cll jjil £A ol jl JA ^gi jiaJI k. iin J (jLaill j jjlc.tl l 

A;ii—a_La l “ <1 *n j-v AxlaiLl La la ll c. jla.iji jl j<o ^C-jll j ktilall jIc.j 


^- a J . T ul l jaill 4^3 k. sj.sla (JLalskl ^-a A^a=J] J-i9 j)l i—S3jj J) j J jj 

A—jiialc. <—i!—ajl»-a ojIjV jl a jj-o-o k. ' . il^ . wfl ^gJI a jLi^l k s ^ i ^»!MSil aLul 
J JC- j ^L—ala jlaj ^ISJI a Lai klal j—a^l ^Ija^l jji k a 1 j iV I >—la. jjj. ■■ ' j\ 

.«■' ll aj—a—Jl jSll La£ A j Via *11 Jjt il'll j k S3 jlll kJliVLaj AjjlLoJlj jjLux 
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_1] ojLij jl Jjxiill la-V Ajjj jJa ilijj-all jIa^J ^k diliSj!! jj£i JSj 

aJj_La A _^LI—JLall ji tlArtKII j£lj jl jl^Vl jJJ ci *-** 3 

iljJ su jl (j 1 /Uj —*11 (^JaII ^UT*^ •—iliAjua Cjljp3 l^aJaUj 

A ftUijtl A , I I ^ j. >ijjIajC- jlajlj ^wll (^3 AjIa^I W a )l j jl 

.(l • J*-asl> ISjjJ 

A_iSja. ^caIjjj “ 'L^»e. Vl ^Ic- i"il->U "»as <■ j »-»a. n'\\i joauj 

j l 3 I I i ^al l^j A^_yll lumi AjjLi ^•Lk^ajl A-isla. A* 

iA_S>l*ll oj_& ^—SJI jjjSUjj <>_$ j.ijoI I <^£jall c y^JS H C/^J 24 ^ 

J .Iqa A-rtjLoll Jjaj AjlSjfr ll Aj£_pll cjIj j^^ll jl -Jai jlull '‘ al - ia ‘ 

o j__iArtll ill_o jLt>Jl <_j _lc-1 jl j tlnuii ISUi j&i A j .j L u — AJkj-ua Ajsla. 

0 j_& i ' < 1 jVi j i Axj juj AjIaaoLo ilil£ja. ^k o j ki'i'A ^.ijfill ^l£il till Ja.jl 

i^_j j—®J .l^aJ j& A-aijM jiiij CJjlii i$J*j -iai -^ 3 l> ^jak. <j S^ 

jjl_lrtil J »«! ' jLajiluj_ j ^l£llj (JLiLs-ja-cJI jrt !)l£ jl j-a ft. jll 

IjSj ClIjA-aVI £< jijJ j-iwll A-aSlall ji a _>iiSll Ciaj <£jaJI ejlojkull 

JaL-oiS/l jl—3 t jLaillj jiLill j a^SUJI aJSj^JI ajSj^JI vjUjkirtll 

_II J 'l-ll jjj ^laxuJ Ala. ja» j^lxjjj jl Ujj j] SA^ij£*a* jj^J 

jjlx<ui_II jxij iA_j_jliall Aj£ jail Cjla jhirtl l jrt ^ja^JI 'll £ JAll 

Aj_^juL_ all i^jla jlA-.J l jc. <jjJa -3 Aa^a ^ 51jla-a aJ=lL jj3 a-U? 
, A . >1 jV I 4 al l i~~ il a jU'aII S jlijutfl A •» » >i lall Igjl _)b\ ^a.1 La ''i"'i urt 

, N JI<II e.Lul ^all S_jjial A 4 S_ ( pll Am j h'rtl lj AjsjSa^JI iJjlS^all jl Jaa.J-rtil J 
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(iijLi_J (A_ILaJI sift ^3 j iLiuU jaLjia J=“ JaLii ( -r J ^'j^ 

jj_ Sj 1 jjj i^i j.^-iti ^jA-4I <Jj3*j ^gk JljII CLi^LJoC. jjji AjasII ^ ■ fit I I 

a0j2 jl j Alia. A^ojj lAijj Aj j^jui jpSI Cxib.i*jllj VbuSI JpSl 

A_ujLa-s 1 g V ((jUjJjII (3^ AAJtaJI Aa-J mil A-ullill jj 

Iaj!ji__i^j! * i_g I ^__ic- £aoll o^jjia] AjS^aJI A-AjlViAll _>‘^J'° 

^ "'•«■ A il ^\r, UIajJ liA ^jibj 4 Ajas 11 LgjlS^ja j^gic. ji tpi£ll Cjl^i-aV 

ij__^ j' ^ ^ Aj4a^a]I ojlnjiiill ^AiaII jiuuJl liA Vifc - 

< i 

; 5 jLc. _jj& 1,‘ij.i.u ^La»ol 


4JL—Jti 4 I <1 jfri 


-») Ajavai _c. 1—iila. (jlc. CiLuJiall ^ 0xJI ajaia JaLjj 

Ajj^o—c. jjl_a-o Jxajj i.n.ai pyramidal cells “V° 

J_a A_j£jaJI Aiklall iaa^Lj 4 £ia1I ( JmC. ^ sJLiUjjSj Jl iliU.jaA 


j ... ^j~~'j ^__iaa a^uS Aa^a-Ail Ajw^-<»11 b^LaJI a JA ^jl ^a! 1 e^jiis 


till iA <J(«-i Tij —11 ^laill j £-aJI (jL-u (Ja.la ^Jjl A jj . .->•» I I Ia jjla_« 

j *jlj) premotor interneurons ajS ja^all Ajidl a ju^a ll b^LaJI ajI 

A_LLuc 3 __*jl 1 jN AII j ^Aja-oxll L£Lall AjjlgiJI illla._^a-*ll (jC. ia.la.lj 4a.jJ 

q \ - (--11 As_<J| (jL-a JjSluiJ (illj£ 4iL)>b '<- 1 * 11 ,Vij>»m jjC- aJ jj l miaI I AjS_ jaJI 

A 1 ) A a jL’’a 1I f ^blAa ^g3 ^j-all o^iial Sjj-jLa (.—C'La.lo ^ In a il l j ■ V1 11 

.v- » » J Kjijy: 0 ^ ... 1 j ^»1 L»i l _-ic- (JllLis^Sj s3A j 4 A -^ ua ll 
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i—1>1 jJaC. ^J. 1, Ll^IaJI ^jJI Igjla^a-a 

(j^J <J ^ S u^nar il j 4 a jll i 2L£j=J U jo)l) lilall j 

Ja aJj ‘<jj_>=>-lj IaUauj.} <■* tlm/l jil jJC. (ja iJllLuAill (j^aaj LojS 

«* ' 0 * 
(Jj^<a__jj _jA 4<> ts ji t. 3- ).W (jj t£i<a3l S jiui3 llv° l j>^ iLlla l-UC. jl 

4la"i....«ll 4j£jui]l (jJbll<all (AjSjall 4ji»-aaJ! LpLaJI ■»' ojjaLlq 

1_a Si j j) AjS^pJI (jLuill ol _jj ^jJI 4 jS jail £t-All ojusl) <j a ajLi^l Jjjajj 

|4mjjLall Sl^yjJI) 4j£jaJI Sl_jj t|(jl**Jil tllAJ 


jl 4 aj 4jjJall jjVl 4 ja11c. j*-* 4jjlLoil f-y^a ^ (j^ij 

* t 

1_SLLj £_ uj jl jjlll ^ S <>» Sj-iLoll projections I I Jjl**, jh\ 

~ 'ij all ^_ 3 jiaW (JiaJI Jl ^t-all o Jjia Cj^IaX h ^Jxluijj t(l" — A JS-aiJ 

1 1 -<111\ M l A _illlc- ^3 ^aaxII JUJI 4j£jaj3 4jjic.l ^Ic. 

_ic. ! _)■ ^ Jtj ■“« tA j-*l l (_]'—.II 4j»U. A J.tc.1 ^£J £>.;u l£ iSlJ 

f » t 

t^all (JjLui ^IjLa-a Uanj 3 aJ j to^iljx 4 j£_ja 1I Ajjj^aaJ I lillaJlj 

4_iS_)aJI £_J a j*ia3 j \A AjjjlQ»II jjIaxJ! Ja£2 I j_OA*aiLa (JaJj 

A 1 1 cljljjllJ Ia^jI ftjwllja »■ AU 1 ^ ': ! L J_ I < A ^ wull (Jl 

4__sSjaJI i" ' i 1 Ji 'I' Jl ^ ^ V MM! i i.A«ll J Vji ■ .ill! l “ '-N-*i Loj 4 a_j 1I >—il i «^C- < 

A ■■■mIaI I ol^i]l jjl liilj (Jl!Lo SjJla lUj^IaAaj ,Jj at 2: V < _ s ^ll 4 jj ) . *->! ' 

(_jial__LiJI _)—}£■ oj—oiLui JJC AjJjaoC- (JjLjj (Jjtfltal Ia3aj (JlaJ 

4 -v 'Vi jl j£j llj _a.j jaVl *" 'I j >i '" (^3 'JLola jA LoS uV i l l 

(~‘ i V' s?\ aJJ^fill ( ^_3 j_-cjl o^jisl A Vi 4 m i ^t 11 Lplll d^jajjIjlaII i—I aLix-a Jill 
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jJ—jjj j j>£aall aijj <^3 ^jVl ^ 

^Jl (jji lilliS tblSJl (jc. I^jajj l1iLulu^)II 4£jaI dlLl 4 aaa 1 IjktJalj 

f UUl 4^ tfjJ J^i fill J 4 a. jl! L^t-AC ^ 4*il J J&Vl fS^l 

.^UUjVIj CjIjUVI (jj^>ia (jc. JL-aiiVlJ 





uU>4 £*a s^sa SjL(J ^ oil ^ki ,r-A jti 

l->^uu ■*i VJ «’ n ait oLluj ,4jSjMxD CtLt^kLJIj 4a£ jaA jt*A (jL* 
4*aliJ tlilyjijA a 4 JIjIaaA^ £aA a j«fl t-iwLSj tfUiu <^S aJLj 

•c - *® $*** 

Qlj 4 _^j1a i j8U&) jlaA (jLui iliU^i (jjj AouLul tillable- :jLuull 
ilflUaaCj t^jluJA — i5iA — 4 ajA liStJ tP f&Ajj (^juaiP (jJjSi 

.SjaJaAj o*iHll 

4—jhai 4 _j^ 4jjJj 4La £4 <^IajaA ^jUJI fui ijA ji-lajj i^jjajA 
a^iU*A £aA ajJa ^LaJaI jaA £. t (4&0A jUy ^!) 
(jLuJ 4jSj^uJI jjlallaA jjP tjuU« jjfr 4 jj 1ULA) diUjkl*A ajft ^ 
tii .-ja i( tf h mjA aj^aA) UkA aJ jaAj — aJjiA £uaj ^A (jtaA 
I jL_pJI jc «A a j4£J 4 jwmA JiL*jU jc^A f j£a ^aa a jLJ ^Jshj 
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y-uaal) (jiaafl ,jju ufl Jl tAjl.^VI I jjkt„i LodLjj 

J «ii—if Ajj^a AjSja UJUjlaia ja (jUajl! ^ujIj lia £a (jaaJI 
jj « * i i j ij jk l ‘wil l aAA Jl ^aJI aj*i3 ja 4a±uax!l JjbajJI 

4u x u » JI L&laJ) Jl Caul 4^a.jail 4 jjm-it II JjCaJ ajLj Jl 4_»ajJI 

. (_5 jii31 Jjaxil 4xmfljjH 

l£Li.A—a Jib 4jSjaJl CjLjjIU Absj^JI a AA> ilijtoj jp! <■ <n^ 


(J au C- l LuUJ Jl Aic £tall j»Aaa (jjUsj £• Lajl jjl ?iAjLuUJ Jl _)jl aJ ^tall 

4. —fc-al*iI I iJLilj— jxjJI (j— C. aJ j' . mJ I (J^takVI 4jaxJ JaLall cIaSM (ja I*J 
A3 4jl C_S_)*jj t Llxjj ^uiL cjj^yuall ^aiC-Vt Al&JI Ji £ta ^9 (J l ■ V I < 
-all j £-LaA—llj 4__jJJLo 4_a^_ajl (JlaJI ~..JI ■. _ >..ii ( J jj>»l oA. M 

^all (jlxaJ 4jjlia £tall jia jjjj t_Ujiljallj < ■_ 'no I I J jjju lillA 4j».nj CoA^-j 

4ja*J 4jjJla 4_u»aa*JI ». . Imlll J 4„iny>II 4_lli]| aAA (Jjajj t^£_jjill (JaaJlj 

(j—C L . JvnJ 4 m a l M a ll j <1 jLill Aju /it II ^jjt-v-all jjC- ljjj£ Al j A] IJilaal 

cs —9 ajjjfLII oAbJI (jl ^yXJjJaj . (JjLuUJ Jl 4jS^aJ! <ajhiall J IgJ e.\ »^i9 
(J ->1 j IA AC- (JSVI 4jl*vall JLjljJI ^jjj £iall a_^iial 4jJi^«ll j)j\ -s all AAfc 

Ig •*> <-luAjjj dAa Jaia (ja »**<! ** » 4^.1 Jail JsuljJI aAA jjV I Jai ‘LJa^a 

4-Ujuaxl l Jjluijll (jl CjLaJJ Jl ^ lial K-vl'ij i laiv:\ J >^il £-a 

4 JC.jjll aAA jsE.j ajjSj o_f3jia 4 jIaJI iJlijlS ^5^1 C""*^ >*ii9 (ja 


4-CLwa—*JI ^JjUj_JI Igjlr. Cljli A3 ^-all (jlaal 4 j£_)^JI vJlAj^ill ^Jl A U.-^all j 
4jS_fajiall ^jlaliall Jl 4jju:^all jUj JaSS (iljju ^Jl jaill c-ljjl (AlilSj t4-Ja.all 
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(jl <JL)lu!_ jjjII £-1—i-«l (ji jjjiSxll -laij ^laillj £1*11 jLjJ 

_3 3 ■ -‘."i Ti 1 ^ 'il i * i J^jJI SjoiS £e^oll S__^)jLjj 3 ^ja AjljVl AjSl-ox Jl JSL.jll 

i - il i j'iII 3 _a jiX ^ 4 oj;uS jl-iC-L ‘"J 4jW.«ill Jajlj_^ll ^jJc 4 4> fl l l -a l l 

■ I AjS^pJI 

(jSLoJ jl * 3 ** il l 4jLi. ^Jc- 4jJilaJj 4jl j (3^1*11 IjA (^o^Liiuil 

33*^3 ci ■ ,i l n jj c i. ii ^3 AjsU-ial a jLj j 4 jlj 3 ■* ill jt' A . -j*_j^' (jjj 3jliJI ijcuaj 

Lji la A_j_Hill AjaL^yi 4 -Hill ojdb jjl ^_ya ^C-^l! ^^Jc-j i^all (jjLuiy^oll 

4 ji--~. -. 11 Lj^UJI -il.X-1 ^IjLcm V^a.) I* 1 "'ll <—3 JJ-J l*ili 4C _ oli~y- a ^ n'l> 

jj l -vai l j|j _c-l (jV Ij_iaij hJjL« _JJ3IL1 (_^olaJI l-i a ilb 4 jjlLa 4 jnWll 

03HJ C-Sj^uj Igjlj ijUiojifl 4 je_uil jj Aj^ciill ^nll a^Jisl 4 _Ui_awJl 

(jSlj 4 J.a’ll l C.ljjl 3 . cell £■ li_JI J j^-dll (3 Lul (jj 1 il.iAl ^Jc- jl Jt'lul-U 3 JSI 

VAj^iiJI £jl ojjial 4 ju<-mJI jjUwJI IA33XJ 4 _al-iftcl 4 j 3^! ^jlS-a ^ja (Ja 

# 

U _ II ( 3 Jj _ j La>a ‘(jl ■■'111 J 4 ^. jll C' iM - >>ti cJjLjj ^ Uj 3 j .iljJj i_Sjxu Igjl 

c “ il. .1 i‘i jll ^ 1 g’l'M j'i* (j a 3^1 (jjHjj iJliLa jJii-<J! a-l^J (3jl 3VI ojljj 

4 -Ujmo. _xJI JilMijll vi)^’La-a tl)jl j LolS 4 ilj IjA j^Jc a^jHlj 4 <_£ 33 .VI 

A ^all (jLu (jj d)lj_jj LjaJ 1 -IJ 33 C. LaJj (_J 3 *ii)l ^all 83 * js! 

iJiLajJiLa tl^jS Ijjljl ' ^->.*1 4 ' )U11U3II -illaJ V ^ill jjwill c -1 •*> ill 
4 l^_j A ° I' 3 ' ^ ’-« (jjil IjA jSjlU 3'-**^ '3 4 cjjlj^ill 4 ^a£l^ ^ J J 4 jJujaC> 

-ll Jjj c 1 4 ..ic-,U I ol jjllj " 3 ^ 11 A -<. II 4jSjaJI 4 _Ua^xJ 1 L^LaJI I^IHILj 

.((^ 3*111 ^-Lajll ( 3 -a - 33 HJI c-j=»Jlj ^ol! (jl^j) (_>cijj]l ^ Ti ill 
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0_)3aJ_ui ~ fl 1 jui jll jl j<o j •ii <0 V—lU ^r-VI f-Loic- ^_yo_yS\j 


Ajlual jc. <a>j ljll <lla. <.a_^jaJI ^^ic. t^c-oll a^iia j-a axilla 

^ j li 4 . a iVii ^j ^ LSj\ £• liaiuulj i^xll ojjisl AjS^pkJl t ) \» ./lK .Vl 

(Jjuoill jSjj AjujS Jlaj LdldiJ I j-a-iaj jl (jiiSLa 1 g t a) Legjajjiij 

jl *"'' »*J (JDIa ja tilii l _ s Jl Ijk/ijJj i .Ui^ill lAA ^3 ')l inj' _jll jjJ 

I j-4 . >i jl j t4juajjl«all ol_jjllj £C-all a_}xu9 jjJ e_^»iljua d£}L^j ^gJI _j5jSU aJ jS1I 

£t_all a J.B t-liJJ t ,,n>aTi V £oall aJjia 4 j£_^ aJI 4-a_jlaiail 4 jL-oI jl 

ji j_£Laj t_£lii]VI Jj-a (ji ^ *n < V i l_jJAij ^dil_j*aal ^Ij^J cs^ 
j.i «j jl j^aj LaS i^-all 4-jL-a) pi jl A-jl Vim VI ^ ^gSjluJI jjlall ,>*■“*£ 

^1 j__a>J 1 _j1xJI eJj_all J aJjill <J*A. 4J jVs^a ^ ASjjjlaII Aj j* >^l l LdJ 

vlll j 4 kj iUI jc. j '..■*<*11 dlUaUijiM (jlc. aid dll jji-al 

(. jaw (_5 JJU» (jaJ ej>jaJI <. Vll hj (_$-il jj (_lLdSI jl Jjj «£• jla-oll 

j j £j ji ^»j_i a *j a jkLa Aja^£ Ijlj^al j. ^fwa j ^^£1 Idj tAj^eall j* 
juiutllj jLaill dOL, **c- dilS^i. (jai.ull £-4 ajjtla a j > '*>! ' d^L-iat 

^ i*—. 4-v iii l" \\\-^ ^ISlI _}jau]l a_^i3 jl (J ^i~> .a ) l j<a lil idlallj 

# ^]| SjJa3 * _ ij| *>- ja lii^ua il 1 * '* 1 *-4 (^jUjlaialt a^lA 


# 4 e 

tlljJa. J^lc. iljj ^g-kuli jjjll jjL*a^]l j4 ltia.1 j jSii jl <JJ=>-J 
uUji l$J ^gj*jJ t 4 j4iajollj djl^-flS/1 £tJ^.1 tyic- AjS^yaJI aj l- > ; .44i ll <laj 
(JSji—JI a 5- ' i-s. j<a aJIc- AajJJj Jala Lla-aj ^ul i 5 W »jl uiLadall jC- 
1 laLoJ ‘ a* LiJojI Ajl t _>du]l j« ab_yjuiVl dl_ji-all Ajjj (JliLbjj 
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1 —J) Jl (j C - -1 alll_yj-al 3)* 0 AijUj LaC 4 <ag all jjll 

■4iii —i alll jj^a! Igjt jli/i'l jl i<u*] l ejJ (jt (j* Jl Jc. jl i(_£^)iVI 

ojy*a J (_jL<uj — 4.j.i .l<J alAiclXa jl Ai-AcO 4«J‘i (311c. — t 4-a ■ >.1 1 

{j£ jj\ \Aiu II jjj—3 aXjLojxj AjjLilaj o_jJj^ 3 aiA£j^. 

J <llj^all Jj Jul! LallJ JASJl j j jfrfl l jiU. 3>o j£ J allji-oll 

jOai V J3j ^ A ^4 jJJ (_3jl J j (3* j»C Jl Jc.) Joia L> uaj]l J J.J aJU. 
J_ y J n41 ttjjla Aiia. aJ^hj J ,Jj a. 3 j£1j tAj-alau ^1/uAVb I Jp*. I Jal I j* 

J®* 4 * tjc- ( JaIi^U blj*-ai £jil <_£ji-Sfl allLjJI 3^ JJ^II ajl ^Aj 
JPJJ ( *-Jaj J Jaaa oL^a SjalaJI yUj <£ jliJI Jlj JiJjdl Jl aly_jj-aj 

U—* ^^ V I j* 3>° f*Jt (Jc- (3^J *(ja aT\] l [jc. Jajll (_pa*J aljii 

aJA IJ t La!>lS ^»l t_il *\ J » o a_ulS elj-i-u tA^JjiJI A il-»^‘il l 4 i^ Jul l l_jl j-, ^< V| 

cUajU aJL> J SjaaaJI Jj& J Jl £ Jo jjl 3^1 ?V IjlaJ tAo^aliJl 

<j£=“- ■*“' Jj *<., .. . » un i U j] ‘liiij J JLii J 3 j]j Ja. -lie. 

• O Jg “^ 1 £-° J^-J (_>«ajiij Cy^j JSjj 3)1 Jjlaj 


IjjjS 1. V1& 3j) aA Uiiollj A i f-il j AjL_<al jj Aaj3 aJ a_s3lliaV I Ij&j 

A—11 -ill Ajjji«saJl Cl! laajl j ^JalLaJlj dLnj Jllj all j* 4 »ll jLoj t '-l w j j^a 

Cilj Ajjili! aiilia.j]l J ^morphemes aliLajijjxJl j aiiUKJl) j *J l J& 

( 3 W-"• “SA^ C. Liji U Jjj 3 )SaJ (a^cKJI jia-aj allLai£il jjja. Jlc i J*^aJI 

lil—Ijj i jjL^a—!l SjalaJI H_5^3 3 ^jj jl ^j-i_>=a Jj-lsl Jja 31 C. a 2^.1 j 
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_SI jl g >SI j—0 ^ji*JI f- jaJI oS&xa LjlJljia jlOv^aLi 

(Jj l -vj j '< ■* I I cljjl Ia jj '» m (JLi. I jjj£» AjlLxi (J 2 I j_$^-> l-J-il Ja^>Loil_j 

*,1_£1 |_j| _p 1 .I I |j$]j <(Haai ia.b ilulj Jit til jj-oj AlaaJI o^A Jelj 3 

lj_jaj 3^_^lJ JS1 ^£3 J tjiuiSJ ^ ‘tljljUJl ju Ujj»- 

* 

^jjla jc. £j^»jJI (jj^-ilSI I j* J^Iuj ‘M'J*-®® ^Lijla 

II £-1 jaJ jjj Jjl£M ji 3 lS 

* 

JSj tllV•**■-» a-Ajj (jJI L? J jW 1— I jt wO aSI JJC. (j^illllj fill j* 

( J O' 0 j j il 4__ill*ij <J_y—alll (_3—J__)Sa jC. f^lill {_^3 el j '-v aII cllLajl* ^11 

1 4..1 I j a jl I iA jAjjj tjLd tlllja.j (J*ii) tljl^a.j j* CjUjImSI 

jjSll (jjaijillj o J>1=JI tlllSjSk jJJ LuwU 4 j_>aSI JJC- <iajl jll (J*^* 3 

jSilb ojaUSI AjS>oitt)l ASjaJi jaj ^Jc- 

* 

■ *, '.y J_« CjU^—UjSI sIjUj _1-a Aic. AJIs Jiiiil SlC. gJjijl'j 1 »K jl 

^ !<-_ L-AjLojC-I j 1 LlLlt J IA5_jJalall v_jl_jj-aVI (j-Sc- jLajc-VI 

(J _ SI JiJ j- ^C-•^‘^' W->! YJJ&d J& £\SaJ\ 

Uxaj Usui AjxJu Clljjij jl .k^J ‘P^i' ^ *£U]I O-iA ‘yJc-i 

* 

j U\W CjI£j^ AjSI^aj j-ojlcJ tASjJ Cjj 3jill oJ^> j?3jU U=Ujl j 

j_^ jj^ji p&ii jjSj i^aj t juasij 

i * * 

j r. aJj1ui_aSI AjSSj^JI 4lSjaJI tllL»jial*ll jl I^A iJimiI 4 _ s -5J 

.s_>ajaJI JaUjl j ^ j^'j f^' 
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ojfc ^Jl aIuijaII £iall a jkial 4 j u^-i» II (JiLut^ll 4jajA jl ^SaRj 

^•I j -v l jUu I ojLiu 4jLsk 1 1 j-ijl lj] jxuiij 4j£jaJl CjLa jJal a l l 

bj__j_^j !y_Aj iL—jlLc- (Jl_ ic*yi l/k_yi-<a<oj ^JC- lLjI_jj-oI 

jAJI (Jliial jl jl ‘ j_jAMU> JOC- <■* ).Vt>^ oS)I j\\ C!) > n1*v Jjiill (Jlilal olc.Lba jl 

jjj j 1 jilSti jji-Ijj ajV jll ja JjA 4 » i >») <_£}Lkj tojlV(_ jJ 

urJ» 4_i£_4_*jl cliLajjjill Jalaj <JLijljiway AjLqc <_s3jii 

CjLj^ jJI Jt_iLl ja V jl JaAvLaJlj iiu Uu3 ^ISJI i_ijau 

<_3 jJII ja ajjia^ a__)iuj _jlj 4jl5/ilj l^cl^jl i—sCiLi~J j^gJc. (_£_^i.Vl 

J*aj]l (JliLl jl i—S_)JUj <_}*aJI (JliLl jt J.'UszJ jll c5 -ia-<il!l JJC- ^jJjj-eaJI 

Jaiia jjjjjjj ‘UJJUV A jIjj-jV 'j~yi SjVjII 

(J_au3 1»»V< jius _jSju La I 8- '’*'*- (jlj t _-jl j f.j^A 4jla. 

^ Ifc 1 ■»■ ■ ail j ja jljxHuiVI lj& tel^J ' 4 A' , ~' ^Lu si 1^ l-ta 

(j_^VI jLaall J i—sLlujV! jC. i. <1 Vi4 a L gic- LuaJJ 4j_^uull a_j^jJI jl 

4 j£jaJ! jli_all (jl (j-lc- (_jJ jjM 4a^/L«JI Igjl t4 ijLicll l" il 1 

o^iial (^^pJl jl j 11 a_jKj»«l jaaalik. (. ja. JiVl (_ 5 ^ 4_£ijj..^-ill 

el_SU-cilj aj_0jJaj iJj^ ^jf 3 J tiiUj (ja 

^ If- j 4 ^_all o^^kifil 4 jS_)»JI £r_jla-all »J-r ^a (jal jli 4-jJjx^-all 

illlj^Vl ^1 J^j t> t J 3 cf® OJ- ^VV ® J Vjll tA?-^ Jlii>Vl J t> 

» i Vj jJu-a_J e^)J^)Jl ajj-aall 4jj_j*^all 4 -^IIt all £- jj jli 4$.1 £jJI _);?£• 

4jS_pJI a j^Vl (jA^ ^ A ~‘) • •iAr' 0 ^ j-o “ 4a >>a ; 

(jiLxaJl_j AjjLoII 1 j V -l 4 II ja i—S^lsu JaLso jl ^-2 L& _cil vjl j ^2 ^aJI o^yhi 
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£a ajUaifl ASA j>jj ( b - im»l l JjLJI jj-o £■ <Ja*j al&a SjLo) myelin 


<Jj|-alSill ^—lj| (JilaJ! Aj 3 (jjia4J j_£A 3I tllS_jll £aj Ax.^u jja AjJa 

(JjL-mijII (jj—S j ^ J—axil jJa A-J jll ^Ixll ilal j lrvll ^jAjj 

t5—I! J (jL-x jjlJ 4 -L-xJa]I j AjaI j^I Aj£_^ aJI t—iLajixAil AialaJI Ajfi-axJI 


• (j jljjJl (JaISII ^jJsd)l j_£ jjjuia ^jiill £-li»jJI 


^x-aJI a_^«isu AJLaJI Cjlj JJC- (A-L/LvAaII A_al jl jjl _)£jHj j 
—au La jAj <£t-JI jJLJ AjS^aJI CjIjjJI ,jj ^laII ejjia Llj^La.Aa Ln.a 
<Jlj- 1 Li&^ji jim^ll j ^caII l. imi jjj Jj*/i\l ajalljA __^C- a ajjjS 

^$ L rv l —II Aa.jJ (JC. LjJrwTl jjl jj^AJ £a 3I ^ )>>i‘) jjLjj CjIa_^]xa 1I jjli 

—ill CjLjLJI (Jsjj) (jSlj t<JjVI LiaiLuii djLjiiA. jji ^saJI a^iil -^11 
a j$a 5U AjjLi. jjia. Vj l_k ‘f^JI till jj-£»S? tlilj^fiak. (JaLaj V Lh jaii. 
£t-Jl J ■v -v V aApC. jj hjjI 3 a IjjJ (dllj jja ^ijli i _ £ ic. j tlijl Ajj iAAj jj_aJI 

jjl jj——II C)\ —a_ jI*a! 1 aAA jjJu j < oLuil jja ^..nnj £• jJ£l ^uaII j 

J —Jfr CjLau jII jJA j_$I CjI jA 9 _^aVI (Jjl tllSIi Sj^iiJI A_u jxaJI CjI jI^aII 


<— L a5 I La t . 1 > n-t Clila AAui jj^La Y jjC. jJL j' La Ala A_iaJI A )j ■ * 'll 


ji (jLajVI jl homo habilis j jxjIji Ia ja j$JI J\ JjI jS/I jJJI ^ _$j ciAj^ia. 
j>— >*>! ' jj— 9 j>^-A AC-L-o J^aj (Jjl AAa_j ^_jJI I Ah jjj jl iAojAall o jlg-JI 
jaj olaoVI (j) «■ *n~v J ‘(I I (JjAisll ^ji _>aVl lAA jjasjC- ^>^1) ^a !1 ^;>■:'■ II 
jjl—3 t r' i /ia AAui T * • , * • • jjAj A jiV'll tJlj (2^° ^oAmiI I _^^l ^ La-ol 


>H!_5_jL j 
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_A 41 £ j_jM jJaJ ij Jj. i i ' O (jx SJoaaII Ala._JI ©jA J& 

_1c. j$laj tSUki jzJu ( a^JI (jb j*C-J JJC- (j* l)4 ^LojImI! 

( ^A ^l£]l vlllj*^al aJLlx J& a ^pall jji jAuj cljjjiaJ Sjoui-a J £ j*oall 
,Aiui <jjjLa t> (jS^ t^ 6, (j jb/fl L tol l jjbjllj _j-ull AjLsC. 


^_1c. AJVaII JL-kij jVn* Jc (J-cJuiu (JjVt Jx>u)M tlabji^ <Jlj 

iabajl (Jxlauj Jjl jfrfcuj cjlill Jc. £*11 3 Ja » J»j«i J Jjau i->j9a 


<L_Slaiall J . Wi J (JjjOJJ La jAj t(j«iju]l J& £e-all 3 Jisl 3 JOjSlI Aiojl 
^_A oj_A (ji j] S(J J^l iliLuyjjll Jl JJb J JH AjjA^all 


y _9 _j AjS_)a A n»<-ifr LuLi. (_£ jjaj Jll (JJill £"lajll J Aalaiail 

£ j_JJ A l e. ^_9j (j^aaall £» J»9a (jjj CjDLuasJI 

j|j__tl 2 ii. .'i 3jbj -A ■ ^>*tW IAA i_ySiX,i 93j ^Jllll AjLsC- ^^3 A£Juball 


i" ji j^aij i n■.»i Ja) ^laill y» ^Oafill I9A ^g3 Aj£_^aJI A11 bilall 
«AA 3i& ^Jjjj ^Jl Aijljll ilDLuaJ J Ljaul 3 aLj j (j n5a»j LaJjj ^?L£l=JI 
J ij pistil jA j) Aula'll LJI& Ajli La liA Jjj (jl tAjaiill 

j 5 j j J/l j (jlxjj—ii tJjlu ^A<aj9all Auajljjall J 3 ball 

J15JI J_jkj ,ji Jl (jljoiiu jj ibj9a jAi-a (_jjll Ls$jb£ J jiSjjA A .».aUl 
A^-axll J SjAUsJI oAA illaJ Jj IAoC. jl {^ai^Jajll Ij^J Ua j Jus (jl£ Uijj 

Jus-jVI (jtj— jS J >-^JI i> AjJs. J Jxj vJ-aLSJl if Jill 

* 

lillj (yn 1 ■ /il^ j i j v^J I J ^LtLa 1 1-iaJ jJ La^jSlj t-A-ualjill > —1 » Ars a 
Jl J Jull jjaill ijA Aia. _JI 0 jA Ja. Liu 93 Jj ^1 ^»^IS1I J JJ 
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a Jjis AAaJA ^Jl jjjll ^ W jjlaillj Ajl^I^JI tl]La_ji*_<illj ^jLuull 

jljuVI _jj*j 4•>/■'’ ^gA Alo.ig.ll a^A (jlj t (jjit,r>il AjIoC. Ig-aSr/ij 

(.^ _uj V j\ J£]l Cy* 4 t-j** 1 (_glc. 1 '"j'j — (jiijjLs<J1 j 

iJjjjC -j (J<-n.M jo ej^JI IjA Jl aJjAa* Ajj i-ot IjsLjal j&lll 

^Ja—juij jjxu&j ^gJI ^lla <_lA jj bg 1 — ^laII a jui&i Ajfk-ajtll __)jl^oli <—al JAl 
Uajutj latS ja ^<all ^gAijj Utu^j jj SjAlC. aljl 


.J <*,Jfl ^ j * u 11 ^ H IjA jli *jj* ^ ^ ttilll j U*]l ajjsll jJJ 

^ylc. £ocJI ojjia a jo j^gJaiuij j j U mo ^ajVI ^gJt Aj^l jl£ (JjijjSjjI 

Jjl_uijll ts __3 ajbjll (JxiaSJ Luja. loCO c'l.Kj o^LlIoJI a JA jlj 

_1] iilljsSj lAjjAuall AjSjsJI Ajiwaall IxJlaJI Jl £^all a jia 3 jo A. v . m 1 1 

. ^ i nfl.ull ^JjVl j£'j^' 


aj_A £_ Lj ji ji_2>. l _ 5 —1J j )™* } (jl -iJ V jl£ ^1^11 ^1 .w'iJ JAj 

« * * * 
jo _jJaj ‘' '■'‘g ^gja^lSlI (JLuaiVI Cjl (jl j»l VljJAa. ^ jJjjia cl^LjJxlil 

l_gjll Jjaj_^uu AJLuiI a jft ?CLpLj.'U'.'ill ai* Jl ^ .»j.iil ^gj' ? l j jV 1 JaiaJajl 

j j"n.i ^' l jl ~vy<■ ■■ *» (jl a^jj U1 (jSij ‘(^ li=k'i 

aj!)lc. li* tAjJj ^Jj JjiaJJ el'l t ^gJc- a j )-»j >m U ujjiaJI 

A_a^La llib ^gic- iJLulS ^jj-iaJI (_ gblH tillJ^S <jl jg-lc. 


^glc. AjKjg" AjSjaJI jba-jl >■. ij»«iJ te ujl_p3 

l_j“ j ja _j^JI (j-a '■ ^*'1 liA jl I^A ^ ■« tA-jjiti~>II AjS_^aJI ^U^ill 

’i j jl£ Ajji (AjlIJI JLo a^gjju jjn»"i>«<a jjL^ a ljlj l^jjlS Ijj Aj>_)a^>\aaj 
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il}\ _y**al Jc. j U u t -VI (j a JSI ^sll (jn '■ -»"« vljl_jjyaS? ujlc-jju Jc- joSI 

j—a _p—3 (J_sl IjolVlul LaJj I^^^l ft jb*J jl to^)>‘irJI (jx j-YwiT) 

I jJ—aic-l 1/a‘ni «4£^alLa]l i_s_^Vl (j«a Jsl I jJSj 4jujajJI AjauII CjIijIijII 

U —lc. I sj& (jlj (“ il aLab j 4jjlj < i^a,l ^lr, jj£| 

. Lt JtiI ^ hslll _jj& ^C--lll (jo 1.1) ja (Jllajliuil l-^fl I j iHjl jllC- 


il (j —a ^—<a3a«JI AjjIIsJI <JLul£ I jl ? JjA (je. IjLa (Jxjj 

J—SI_ydl Jajjj ( _ s lll <Jll^LL*a_jll (jl <■ _ iiu i ^JlSlI (jc. a j=kle. iLiLujill 

«■* iL-.I . >» -' J JS £ca 1I (jLui (ja 4j~ij. ^«ll iJjLijjlL) 4- all ijuis! 4 i^j-s.11 

jl (Jjj 3 4jU-tal (J al l (jo (JjuII l joill jo JjVl 4jckjoll frljul 

£—«J limbic-midbrain JJail JsuojVl ^-<dl 4_u^a*JI JiUjll sjV jil 
<Luijo]I jxoll AjSjsJI 4jOwaxJI dljLwajll ^JL-cal ^. >» j)l CaJSj jl jb 

s^jl j jl-lci iliiu^l jl 1.1a. SjSb SjjS J ilj-la. Ijjj ?4 jjJ jwall « jfl y^\ Jj 

(jj 3 t(^-j» **il l ^1 i^lLo jh l o ^Jl ALajoll A fil a all 4 ii . s-,* II (JjLlu_^ 1I jo 

« J—A (_J—II 4lu>_)Oj ta-llc- 4 jj3j (JjLuij (_gAj i^ioJI e^Jk] 4", —«■» U (JjLmJI 
(jl I.1A t£'_jlill (jjoi J J . --.'I (^jcUaiuil LaJ_j (l^jlj <JL)ljji]l 

ft J 1*1J ■ ii II (j a -I jjalL J jfc J jjj (jl 4 a jo II ^_a i" ir.l Wi. J 4 r ^| | 4 d ■ y\ 

< f 

(jl ^—a.jVI (J—lc. AijLueaA (JjjjIj t4jK j 4jUJ ^ le. S^jjiLuJI 4jS_pJI 
( j —jll 4—jjill jjc. 4jj^_dl (JliljjJull jl jj ‘4jiLall JjbjJoll jya jSjA 

o jiaiui Jl ^liaj 4j^a_JI (111 jj iMI (jSJj (Jlalj (_K ■*.\ ...an j|Jj jj) (jS^j 

ill (_y3 (_gjlSlill ^S , ? l i l l (jl t(_jji S)ii V jl (_>aS‘tli LadSj 4-ollj o^)ial.j/i 
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I CjLjIJlJI .lio UbLui Ua^jua Jlaj oj*ia S^JfVUii jic- 

(_ya _*J J_£jj (ji jjVI ^jlului_j 1_& (jlj «<Sj3»j V La (jSaJu <—SuS 

* , 

w a laj_jia ijlLi LaJ_j 4jjj t ^3 _jjuj ijbl i—S_^*j (ji lj£ (ji j Liil n "> i na^ il i l 

4u^jJ I t'JjtJalSii l (iiij - '~’ r - ljtijla £-a (ji i V^i/ti (jjjl i^l£il dLa-ll 

4 4^^j-s. 11 ^lr. »^jL»j ■ .ill j Cj_^uail j (jio‘< iM 4 AuAjkJl 
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J (jjSJ Llili (4Jaxuu UsA^al ilulS |j| 
I j <ji 4^.1 Ul 


JjSi JiJ-* 


f\-J - J_&! 


C l l - nj)ri )«l l Jft ^xJI 0_J^1 4j£_^aJI ^ ' l ' 1 _l£l J dliSk 

^ If - LijljJ—3 e^yjuU _^uU L» _jA IjA j tlJl)l _^a^\ ^-'-J‘^ l * v ^ 4j£k_^»JI 

^ 1 1 i^~l Q ^ ■'l A3^1 u 4 lljl Jj-o 1 jlA»-e»] Jc. oJ^lll Jil j 
(J^aall J_)2>ja <jJ < ■’ll,^ j iAj^JI 4_u*JI jllsuj 111l& l-J jli mW Jjj ^J] 
jl ji Jl Jj^jJI 4jj\Sd Lkll ajJU Ua ejUil <JaC- Jc. ClLuil) ajJ3 Jj 


O 3 - 


Iaj— a*j u —111 JL«Vl JS pC .Jl Jc. J>J ^ J AiLli 

l 5jA J4C. Jl£ J J-s JSI CiLjl JJI — Ja. Vj lilliS tJiaAJI 

4—Jj*-J —a^J J (jj-5 4—kill f —^_a Jc. IgjljJS £uil Jl (_ga<JI jiJ 

_jj) *J (jl j—£*aj 4 jjj—“‘A 'Laj)V , a Jjj J i—i sjS CjjjjIj t4-^j_^a 

^ l_a J] C ^jVl Jc ^ Jl 1^ JS - ^>j JL-cul Jl J_^ J 
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J X*JI (jx AjUjJI ^ (JiL Aj& k <in^j (_5^a jll (J t I fil l (_5jO mM 

JbJ_ii t5 _ijl iJLl _ Li AJjjJa vlll jiui Axlxi <Jljp V Ajl (jx ^kC _)ll 

jj__x (j^Lut__4 Ajtlll jjJaj ^ jjjjxll 4 j*jiLui! jjSS/I ^Jail (jV tjAj i ^jLiall 
jjl kA_i£_^Jl dll jjJc. ■ xLa k" ]“ijlj j ojSIjiilj Aj-ala. klibj * »- n 

1 ii. ,i ^ j.i it j X ^ »i rs^ l nr. ! \ A3.1J AjII ^j^Ai AjjjaxII i!jI_jJL&]I jj ]^ J 

Jjqul] t">1 '»> £txil ^uJgjil ^g2 Aj^Lvil Cjl ^U -l H (_jla jS-! (jxj tAilll J jKll 

<Cuj *. j.. l^VI —II ^gA <_£ jxjll j*i*jll jjUJi] (_5jjj*iall ^C-oll 

* 

A 9 \\ \ >*>1 A. 11 \sli ^1 ^Jalo ^3jj CjjLmjSI ^**—S ^***3 

A j| |j_ft ts^*- 9 tUlj-la. AjlII (JjiVI i_4jSj 11 ilj'tfLs* Ifrix Axl^u ^1 

. I La AjtjJaljpX A_l9j£j Axj3 tljlj jj&lm 0 _jSj A-OjC-Ax ^^J^jaXllI (_ 3 V-» il l ^jJc- 

. A_) jxj clllj.iaj i t C. 1 k>iT) 

^_ft 1 __ajI j tlllc. oJjSJ 4 l>i ^lixl -3jax >* Uuj) JuiJI ^Lixl jl 

* 

J , ' kljLJDUJlj k_Uujll Ax$x kjljjju tP] AiLiaVlj iLJc. o3j3 ^Li-al 

(JU SjU I - Ik il ill (JjSkjll I.AA (jX lx j X If. j»i (jl (*5jAJ jl j^^ 

tj—A jll (3 Jju I ^J.^-XJ ^ijxxll killj£U Ajjlc. JJC. CjlxjLuxx £x clllijSjJI 
O Jjsl j oJ JA jjSI Lie. oJjS ^LX jA (_5 JjxJI £*11 jl£ •(_5^ k 'l jl 

_3 ^^.jVI ^^ic. ( jiiSxjij i_i _^mj AjeJJI t. <i-oliJI iajjaill (j)-® L>° 

£ a j _J j J& (xxll AjJu ,jc. (J jJkJull ^txll <iij jjlxJ ,jjll JjLu_j]I 

IftLxajil *11 9 »'»-k I ' ^gk 4_uxu_jxSll j LoLu A3j)i»uxll JJC. <— i\ jl)*iI xI Lj ^ljIuuII 

(jl_£ j_aa 4^_p.Vl ^klsLil! JI^jxI JSj AjjlLJLi t«jj_>kJ=k]Li ^jAji\ ^I*j1I 
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Ab jjw.i a ir. 2 1 <LtiJ ^ji (^JJJ \-A C Jjutfk 

(Jl£jjji ^ ■ ^aai jjji Ia^Aj tAj_^uull Aj^ojII aJj^juJI «.!jj 4j-ol£JI ^A (JoaIIj 

^ CjLmuj^II ^j<a ^A jjc j jjaull r-lit^al i jjj £L*1I 4jjj ^3 <Sj\s\jaj^\ 

AjjJuII (JjUI A=w ^. s-d ^1 jjLoj ^jlu’l lllLluiaJI ^gil ^jiltall U1 

JJC- t> 




4 ahull jj__ii 4 mjA i Jij j 4 jH*4 4Ju<»d ^3 ^jwj 4^ — 4 Jiu 
<^a p Lrtufl f4*«Vl itfja&l ijLLjjSj ^le 4-^jajSfl 
4( I) 4 jj*ll S>J3 Jfcllal ^mjSB J1»j jluufl ^e- 

4jw<i til JjL-wjfl ^yij3 (jlu £juttlS gji 4^jL» jII j 
4ouLuiVt JmJIj c^aD ft jmS (3 <» (jkllt yj| 4luotj0 4 jg .i>.iftB 

jj_AU CiauMjt Jilwij flApwJI f+*Ji\ jJ*2uj <jl^aAj 

till jb (^-Jj # Ail j 4 4j.wiP JiLuij (Y) g)4<rt*n Ifti^Ax lilAfci 

(J4 J*PAil yh IAUmSU^ ^aII jjLuiJ JftWIjVl j<JI yA (jkill 

fclut *3 (r)j ,}i <ajVI A »ttj ijla (_jjii jjLokj ktuft 
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Luj tA jjj l aJ I ^ji . n Jl aj*is j (jUaj 

( jaih "t ^...atl) AjjJajJl 4jg jajifl £-JI a juA j C£L«aj ^Jc Juu 

a j__a JjVj lAJLi li*j t^^aS a jJiS ^ji 4 ja3 — ‘Ljlu JsjIjj 
a jhjm 11 ASmJu CiLajJala <ji — jjialll a jj uu ^3 

.(au Lu 3 l^udLH 4jj^j*a3 )—<jxa*J 1 CiUlaxU 4 jjj 31 AJlc 

4—jjiaJI Ajjjjull CjliljaoVI aife (jU tjjoOLuJl (J*-iaall <^3 Lul j La £J 

!_£ _ 3 (_]_J2kJ Jlj 4 <VV » /-i'lA 4 aq Jfl £w0 BJjaS Cjjl (JjJull ^aII j»jjLa 

t<_5j_ a-SM Clt_ajjaxalt ^ .'•> j5M jll (Jlljjl (JL^aaVI 4_£u« 

^_j]| (JaV-ill luiLajlt ^CjhB U a jljl A»iVI V life (Jjl*v itj 

(_£jjuull £ca]I _J_j3aJ CjilS jA\ tilljjyi (JL>La_)1Lul4 ^1 _jjl liS i—Li£j 

^ Usi aJI illjL_£u]l life -Luj 4 j£aj (_$ilt ^..bla^It (jiljjll La ^ (J£*j) 

ia. ^jj 1 1 '1 >»* 4 j‘nil aift <Ja ?(JIaoj^U (_£jlxll jjc. 1 il->.a‘» jjoaJi 

til_Si -jl_£ til ?4JJSI UV WiSI ^j]| 4_il jc. j LxliJI jj£VI lilt lUa JaII (Jjo£jo 

^ _£ ( ->— j j jll pt_£11 _;jAua jj£j tjl Aa>ajj_)1I 4i£AJ (jli <ilSi£ 

j^aSI a__jji5 4jL^ajj .la. ^jjjl < __ 5 J1 CjjjIj ^^jII ^^A 4a1axJI oAA (ji it 

^ 3 4 ajlj 4 ij« ■ ^jJt La l_pb AjLb^yt aAA (Jja (jl it ‘4 jj i-. iall 

ei& -}La3 j (jSJj t(_£(JjlajJj jl ^l£ll j»^3 jl j»M£St jt Awal 

4 i l .^i l 4 «l»'! o^tlS£ 1 *'w“i Lajl — 4 ■ ..!-<.ti tla^tA. — 4»tt 4jmtmSfl l^jl^jill 
t £jjj 4 sK\a : _Jt j u £jaJ! (Jjlaalla Ualijjl (jjji l^LLLoj 

li —a j) t, i jijjII Wernick’s Area <iLj jj! a !iaiaj Broca’s Area 
* 4 

ii!_Ji jjA aalt (3Sab«aSt ^jt j-luj (J j£a i a 
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_aj <jl_ Ll) <jl Joj <AjSja 1 *‘'lj^ jLJ l^laaxll Jla (ja ^alg-o cljjl diLutJ 

jj SiM V A ^Jill 4oli~i/''l AjU-al IgjjjE- ^Jl! AjC-_jill Aj£I j^l eliLlaaJI 

i^ljla « 1- aj jj <"- ‘ * '•*■ ’ll (jli . 4 lltt ‘4laJ» jull djl jLuJI b3A (JIaJ Ij«-^-»j 
a^joiLui jod A^ajlj Jl JjAJ Ajg,.i^ )S II AjDaiall (jJat jC-l <Lo Jlia ^jLuiI 

.(_$ j-ajl Ijj Aiillj AxoaS/I ftJxliij 

A—llj j& uja qa V] 4 -°g ° (jSxj V xaaall £-ju>jo 1I (jl loLa Laloxj 
pi jjl ^ all CjljjjSj <j a (jjj Axalixill 4xa Jaiall (JIlAcIsjU Aiula jj 

4 -rt-v I jj l A 2 a 1 I J <1 < J 1*1 il l * 1*1 il l . .1*1 

j AjJLc- £a ;°H -A. ■ ^»*«W lik ^jjLLa Jic-j ‘~y H iljl jjju ( jc- 
A i xu ^ l ni l a jxall A .y.y \ (Jy* (JxJ Ail Ia jjC. Jj t^oll a Ji3 J ^all 

c 5 _p.Vl JaLoiVl Jc. tlijxoij afferent Axtajja I^j tijjlii Jll Ax^aII]! 

al^jill Jia (j-a jl*all LI jj (j-a cljlA j jaII a3A jL J i^-a]l oyuH LjljjjA ya 

c> 4£!Ua* <ullc. Jjalou Jll) medial dorsal nucleus J=u-jll Ajj^JLJI 
dorsal <jj — gia lt p! —iaiJI (j—«j midbrain tectum jx-oll ^tiuu. 

0-» 1$jvU>.ju (JjaL-uj Jll) anterior nuclei AxaL»S?I diLjjllj tegmentum 
(Jal—ia (j—a Axliil £-jJ j (jliaj jja j (limbic COrteX Axajall £t-all 'ojZ& 

• AxSjaJlj JjImi _jll <illj ^3 Laj (^all ej*x3 

(jl— laill AjuuiI j £ca!I ayjii (JjLk_^ix (j<nl -\ Ax. jj Aa<3_a11 _J_y ^I (jaj 

^-3 LaJ ^-all o^jkis ^ (JaxII (JjLuij JS Jj Ajfrja^sll o_Jill ya Jjjj ^jll 

4 -pC-Ull 3A*JI jjc. ^txll ij.il 4 JJ^.»1I JiLu, jjl j 4j9 jl-J l t^aII o jjia L <\V S 
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dorsal ^Srn II j J— g -i al l *1—kill — SI , 1 J huiji\ ^«ll 

<_^jajall £ <J1 %jZi a ^k jjjSJI UaLj \k\j < tegmentum 

fjM j£\ Ajjuij ^gic. jjaJluij (jl ^3Jjj <jl lil (jjj i l$jl.l&l AjjlLalL 

_^jSI jjj£iui AjmuII a j& (jjj t_j^ajll frtlil l^jljj_ySjll o3A ^3 J j j- ^> ^-iSI < iKjn 

o1_a _ II afferent a - c- CjIj jj* cb* j3 (Pll cS j^I CjLujSjII <ja 

(jl US jla ‘ ‘''I ■ ■■ '* jll j (JjLujjIS A-ikoj jp£l ^La^olj lift ljjla Iilj ccJiI^aS/I 

jjaiuij <—a jut (_5^uSI ^cjiSI (ji Ajgjsjall ^ I I (Jji-ajpll <ji ,*-3 JJJ 

* 

A _ sJU^a (j]_S (il_Si j^lc. <iljjj il$jljj$aiiia <Ja.b tiilj (ja jjSI t_Auij ^^JC. 

J£ (JA AlajA JS1 Jjj jV I (jJe- 41 UJ^ ^liUjkJI 

LoC. <_i_)iaSI 1, 'v^^e- I jjj iAjjliiyi j AjS ^JIj AjjotaJI CjIjLmJI <-jjl_$?w (ja 

1 ^ t dlLa _jkall AaJbta ^^3 _jjSI Aa_u»J Ajnl l o j& 1 —I jl 

^_jll £_all ,j_a (jkliall iilla ^k <_£J20 l* J£ ^ " JjSI tl J*aal” 1^1 (jjj 

JjSj—u. Ij j^i ClLojkall Aa1\ju» jj A^jJ JjSi fJ jjaj 

^ ill clll ^Jl^oll £-1 ^jjl (ja Aii.jJJj l^ylfi- -la.jkdl -ilaJC.'ifl S jl^oa 

.*UM il^aJl*j Ml i'~'l ib»l l ^lr_ 1 ^ j Ajg i>Jttll Aakiall tl)l jb I gJ t- rtOA J 
\ \l s> S j j I SjjLu "(^—3J»- SI J->] SJjLal” (j£ _>A?1' t>j ^ 

‘ °^ "m i_jjll j JUiVIj *-1 jSS jdall ^jl~i 1 ) -laaj “ (_5_^Sfl ^l^jVl (jc. 

e * 

- If. a__*Jj iii—Sj (jt _>J*j cjjS (jSij t jJ. 1 *“ i SI lj^ bl t^lal JaJl (jlj 
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jx'iit pljjl AJilajxJI A^Ij (jl (Jfl '*> /ill jjx (jl (jx ^c.jll (_jJ&_$ 

t5 _a isl l ^aJI Sjjia (_jli AjOi^axll J^jiLa (Jb&Uiil JKx ^u/»j 

■ j -v ‘i j 10 Aiilaj lIiI j Ajuiilaux aJ_)ilx> Ajjj ilujui rtJajll a 1 xj£x j^xll 

n .w l j 4 a q jls> a3 ^alalx v^jVjuaijJ (jx (J^jlAxll f I _jSl ±■I _^lrr> ^1 jl LiA 

« * 

Aj^jajiill (jlallxll (jl (—Sjauj <lg-l£ Ajg jail Ajilajxll jC. ^C-l jx ( __ S -1J V yxj 


kllUixlb IjJ jjj ^txll o^jjiiS (jx A&jmxj Ailttx <Jl)U._p_xj djjlaAa jjSAmJ 
(JjLxj (jx tlljlAAx a_jJjS> (jiaLix (Jjjjiuijj tAjSjjoi^jl Igjlajllklj (jLtJJ 4_olc. 
(jc n^ji l ■ j Ulx ( _ s &2j tbjLa>.Ax UjjC. (JjSjuuU Ixfa iA_jc.jp Aajxik j\ AjSja. 
tliiUk.Xa <0*1. .»**< 4qU\A AAL jj*> j 4iim j t> 

<_lb Liii (j—x (£lxJI a_px3 jjS AjljVl AjS^pJI jl A lm-kll (jlaLixJI jjx 

aJLjU JA 1 XJ UJJ 5 U lx ^Sk Ataxic. (Jlaj A jg i> Jill 4 lk La Jl J dllj 


(jJbl Ixll A nlU 1 _xll o j*x3 LsI^jC. v_sjl~«. ^jJc. OaJ j ilgjjjj jjbtx 

Jal_J -yj ' — jAjj lx£ “ A_^jLaJsll (jlallxll ji.1 J p LkJajVI (jl AlmaJI 

j/ illlj_2j Jm,« (_gS? ^-Jajai (_jV A_i3_jiall Lfll^^i. jjjUI £_x liljiiix 


.Aj£_^aJI bsl jp. jij J-» II ^JlxxJ Aja-wal j A_la jli. Jawjj 


(J_sJj <_ajUajJI ^JUlx A_lajla. £- (jlxJJ dlla-lxlV I oA& (j-wl (jSJj 

(jj^)xxa__jll "I .V.VI (j f- kllUj-1 l&jJiwax (jl j^C- tA^jaJI jj3 lx (jJallx 

< 

«iLSI j - (jLo^J ja. Ubjlb jl ‘ IgJ A^cIaJI a jaiaJI claaj lx CjIIjjSjj 

A UalxJlj a all A ja.jail e^iiall ^^3 lx U_j^ (jl JjJ A*xlaj la 

j_ Ij iprincipalis region AauiIwjVI Aikixll jl Ajj^Jall AauUJI Aj^u=uall 
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Ai_aj (principal sulcus ^ >> 1 n jll j j.3_a>Vl Jj=»- 4*5 jA tdlj£ 

(jl—9 lilljj Aajjjj j£_^al 4;i i’iHj (jjxll oLujV 4^ j^all 

*»' “'‘j ~ l*"' ^ Ic (jl (j£-oJ A&laiall a j* ililc-llaS JsJ 4jl_u<al 

^_3 Juiji <bV 4jLaJLdl jl (4jlju ftlajl ^ (Jj*J 1 *—il£ ja. t_iS jl 

4__i$_rajall o_jwi_s]l (ja 4jC-_jall 4 «L»i^W a j& jjl ^3 4jIjC Vj (4jljj abkJ 
4a_jJ (_£ jll (j^S^aJI) (jj*ll ^5jj*-a AaLxo (jj-ial aJj^_^a 

,jj_*JI (JLllS^yaUiVI >Ij1ai.ii 5 (ji (_ij*j (j^ (jiAJj (jl <illj£ ‘<j**JI 

JLl_ujl (jb_ui (ja__i Ja I_&^u*j l__ajl 4 j$ ;■>;<!! a__>Jjall ^ AaIoIaII a.lgl 

^superior colliculus I_ j1*1I ^5xo*JI ujULLUj 4^4- jL^j\^LXL^ 

A__jjlAaJlj 4 jC-Auo_—11 4j^) »^1 ill . jJaLi-ulLj AajjiIj <—>V ' > <n l 4^ (jj-5 » •*!! 

.^temporal and parietal areas 


w> .al l 4 e lnfl ) 4iJaio c3^J? *" 

»j‘* all jjlal_Loj 4j n . ^ i,i i —)l (j lll . i * H j AJ^liia Jajl jj < (^IslLa 4^] 

temporal ^c-^a II (ji-iill 1 4-4?jP (JjLu^II a^A^J 4_»auJI 

II (jlaliail ^Ij AUks-tC. (JjLuij I k Ai l ^^_jVI <_ s -l c - (_4JJJ ^lobe 

- g «l Jjl_ui jll (jjj (> AiJj tLiill 4j' jl' j bkl' 4_d tectal regious 

. - il A .»■. 11 jjSLalj ^JL*_a > w*i" 4jl ( _^A 4jg ji-sll £Lall o_^iial AjxauJI (j ln l I /i l l 

“-11 » * - ■"j|" 4ouiJj_^il ^all o_^ii3 4Aj_^lal a^ la l lia (_3_}laJ L jr am A^^jall 

A.I^i 4 sai l Ajt jill i ' >1 a w il l t ^11 lilljA j i (j ^ k ill A^^-iil 

all a^jjjial ^b ...jj 4jjlia (j li l.’ia Luiajl -ia.JJ jjjjLaJI 4 ^ ^“ ,l 4-^ 
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nil— 1j I Jal ASj-aiuJI diUXJl AJajli jjjxll jjlj tAj$ja_iall 

i 4_iSj./ 11 Ui i j j 1 1 1 ^ ile. t ili*j 4 AljjuiiS Jbjljj 

i _ LLjji j-Jisi t'll n^Sj ( '£—lc. j_g ji^*i ilAak^a^al Cj1_jLuia ^jc. 

■ AjmisJI Aj&_^aJI i—iuLla^jil _jjSl AjjIjVI_j 4j_jjuiaJI t_ajUa_jlb 

C-J >-o ^ 3 4^ '-v ,11 e^ijaill Ajjil•% 11 ^Ludfyl AajbJ a’i jl 

—Ij A-Uu__JL) I > ^j[ t4_jjl jll dlLa^lsOA ^yll 4_iuulb r ^j)* 11 toLiij'i/l djLill 
^Iam -iVI Aijlaj Uijj life 1 ' ^ ^ * IgJI (_Jjoijj ^j]| ^laII o j±iS tljLo^jlala 

.' ■ > J* l' jyJ * medial <jl»*4jll ^LmSVl j orbital divisions AjjIjloII 

AjjJi—aJlJ A—jjIjVI i—S jI _lajlb LLLujl jjSl jj£j jl ^le. 1 

1-J—J sUISjA QjjiajjjA JaSa Liwul jtHajlaxall jtjl* j tLulj AJSlLuiaIIj 

j jSj —lb JJJ — Skj tbijUaj (_£ ja.S?l Lr lc. IaaI^I 

<_1—Sjl 1—g_il j AjLoxII jA £ bj^LoJ&Vlj A-ia.jjllj Sjljyi ***<1 »l*i-- 
J_j4gj jl j£-ajj ti_ijjlall pljjl Ajb£jll CjbLaJluiVI ~'lAVi Aj*j ‘ jiaJI 

A^a.jJI A iii^> iaII (JUlsVI ^lc. AjAasJI o^jjaxuall oJl&b Aj^jLaJl t ** <1 ^ \. ■ic*‘il l 
(_tl 1 * ' 1 AIaUJI .jShl] j 4 jtjlt *11 A ^ >A**i. .iyi (Ajjl^ll 

JU_)a1I ojjljSII Aj..-s,II CjbjjSull jjj j* j l 'A MI jl tAls^JI (.lllfjiall 

J jl ^ )-l“l jll J AjjI^aII ^Lm&U j^AJJ (^xoaJI (_>A 

i—sSj ftliuVI ^ cliV^aj ^£.3 (^jlilillj jljj/! jl^xluiVI t* n~s A-lajIjILa 
■ fll r i^U a jbVb Audb ^aljl ^ i-v ji il ■* ^ ^<^11 
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I N j ..1 VljJJi I^A VAjfriaJtll £1*31 ajoifi (Jail IiLa ‘<jjl Ji jxJlj 
^uoaJ I L> «iill ^Ic. JU-a ^ J^aJI <JA 1 jA» k Ji^H Aj) J^ 
lj —iilxa aLjj j<*j V j ;-«4 l jl 4jja— all j i ^neuropsychology 

V A__l$J 5 oall (jLiIIaII AjL-al Joe. Ail <_Sjajj ‘AjSj^ jl Ajaus. Aillaj lsW 
jjjj_11 (jj^.1 j__=JI (ji Jaa^Lallj ioj±aja Aj£ ja. j\ A n a % dJlSui* (_$! 

I 

I jjl_jtl prefrontal lobotomy U-^* f- 3 * 4 £j* J?* 

^lr- 4 jjj4a 11 £cjl2ill (jU (Jaj ja frlSj Jala^o (j-o Jill V Igji (j^ 

, J.-, W djlaluaj Aj-ala. ' ^jj»j £•!jji ^ iaSa (Juaj A jg v> rtl l aILoaII AjL-cjI 
a juuJia. \\ (j_A AlU. ^Jl AjI^jII cS-ljH fJ fr“4} J U^AJ M 

■> ^ \j V AiV I jlai LiJ Ajjo-a AjIaC- CllUaLjjVI f A* ^ (j^J 

\-- j"' ^ 4jl _jA j laamj *. "-"I tilljj (AgJaJl ^.3 Aa AilaiAj J -a l r »-3' Jt»*H 
A_siia-all A ja j 51I jialiall jY I jiajj iA-huI Vi aj e.la.lj AjfrjaJfl At la, 1 a 

4 lla> ^ l^jli t^t-all a jiia Ciauj £-all aj-ia ^ A sl'Ax (JjIjjjSjj aLaija 

j ^.Jj ^ 4ji jSjJL <J ja.j ttlllalc.yi jA A tUa - a JaLaii l^ic. £SjjG AjL-aYt 

A . ^.1AI I (JljlalcVI ja eJjia JaLajl JA Mit"' JjlaJ A .al n< a.ll.iC. (JLiL^laJ JatS 

ajj_JyI J_^Iaj 1I jAl—kJ ja-aii ^.jj *Y Jj o=^' aSLiaj 

<__illi-JI A_JC. jail (jLliallj l$JjiS ^gic. Ailii-all J»*-ll jaU=»a -laJJA 

al l i «M U jl JaLill jiajaJI 1-iA JgiuU V jlj Jj jlall lil ^amuIj 

J_ j < S... ;ku IajLlic.Ij ^ $ i> ll (j-aall aJ aUjIIj ;>! ' 
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ililc. tjf- <_>^l jrf^ jA^a-aj CJuLk-ajj djiVla-a (jJJ v.-lA-lllj 

4 ..Sic. Nl ^gk. ^Jjiau U (jl <4 jjJ AjLij jAUi-j a£J1^ui 
M l 4 'L ' 1 j'll 4 i\«l l ^ UaLill JiUll 4ja.jl <■ .' 1 *< l > 4£ ^lA*ll Ja J4=JI (J4i*_J 
^ g ;^\ l jjL <jlali <_jjull^U^ill e^A JaJJP 

t j.^. a ^3 4 1J . --.'11 <,0 jiaiail Sapxlt Ajc. jail lAibi-JI 

4 _Llljj kjCji jjJI ' Ig.'ifslj “USAo li-o t^ooll 

Uij J3 jjSj lajjj ‘f^jJI »^ JL-ai£U 

. 1 s j j i * . Mat . 

4 •>. ■Ti' g , a ) CjI 3 4lLaV Aiili_9 v_jjjrfJa (jial j*AiL ijiilj 

;(Y-^ Jl.A ,11 j—kjl) j— ill O-aall AliaJ SjU-al 

_j]| ^g__gjaJI ^j^aail 4 ..i^^l l 4 ■'a ^11' ] Jju jji IjJ pALall (ja (jl 1 _ ImitJ _j 

^ UA-lM t ^_uijll jy*t 3JJ ^ ^du-kuo ^Ljia -ijaC" J^ujSla. lAJJa. 

jj_all ^jj tJjSlI ( JuC- jiLai aUaiLa 4 _>jIa. ^ ala-_>*11 <al >i -mVI ^jl*JI 

<1 fj iS-aAo Ojllui JI^j-jL lillj (jj5Ll Ijllc-J ‘(j'jJ ^ajl <iUi <jC. 

j_Slj t 3 J£* 4_4 tlb^ul a iA i«iUaill <■ tiV\ (j}J^>ia o-lUidj lj4=J 

i 4 _1 1 \ill 4 _ijUJl _ 3 £■ jjJaj^s I i-t all ^UJall (jl aJIj Ajjla^o Jaa.!)Lj 

|j JJ.—1II (jl J jl—Jajj'i/I »J43 JVI tJjal' ^ ts^-j 

j U'.ll A_ajj Lu]j t^J-laJI Ua-all ^ O^al' ^ 4jL^aVI 

4_j3 l^p*. (jjJI (jlUl ^ (jaJj tiilij Jj 3 ^UUI A43 Ja.j ^ill jISaII ^ 

f UI fUUI 
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j—jAl— Aiw £*2ag p*j tYM Jli 

y * tt* Vi—^ V-4231 (J5U jifl 

jkL_L^ L^jlJ jUiy) 5iCa-. VCj4 Jkli^ ctfaJ ^LaL IajJc 


• (f)jjMi 

o-ifl *#Mi i-f*n vijjaij (U,^, joj]) sLjk>» U*iu,i a 

•("’“' viJM 

V^“ ^ < ^J>B (jdiS 4 jLaL <Ljj ja Lul j 4 aK>« 4a£a 1 <j tfi B 
•(' ^A® j»Uimb £>* t3 ftj t* 0 £a iSjjiL) ^j^Jall 
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fj;* «tt 3 A 4jajj i j*»j Ajj*H AiaUxa jj© oIa ja 4- ft^ - n C 

AVA giiUj (jgUu. *) yiihJI JxwjSfl gij .1>Jt 
a j‘i<- j je. ji) jjlL» A jiKft jJVJ) yJbij*i JaUjjl jkl^-a Ej D 
<_><a_it]| Jj—* Aa*i AjUiL Ah£ja yJc 

.(> H Ao ( mt - o«JLj<j3j) 


(jl '» t^XoJI a jOi-eaS a j£l jlLi A-i^-alk aKjuia Ajlj I j& (J>it ill _jui3j 
»jl j»A.I ^Ic. _jjjlaU AjojaLa Aljla^ d)La jlx-a -I ■ ■'! (jC j^£ LaJ j JjSll 

C.I 3 I ^ II Ja__SJ 1_aj j A L»J■ ■■ <11 a j£lill (j£i j (A_ajla AljLa^o ^^3 

(J_xjsJL j£j_ jj Ajl ^gjl jajij (jljjaJI a jjlia ,jl ^Ic. A_a.jJ L$jjj 

(jC. j^.lc. Ajl La] (jjjal 3aJ U^Jal j j-Ijjj (l3ja» A*\~slj]l A^JaLall aJ jla_«JI 

A_j| jl (A^uaLail a jxll ^3 Aj 3 c.ljtl (_£ jil (jlSuoll | ^JI a3jxJI j^j jJjaII t 

A K /sll l^aljaJluilj Ajjii-a]l A_u3aLall A_a jLcoll aj& o I ■ I jjc. ja*lc. 
(j^a_all j_a£. jJ» ntfl (jJI Ij-XoC (_j-9 (jl I jkj jlj h-^Xollj ia3j3aJI 


A Ajlaj_ ui^\ o 3A I jjja. frl j**’ ((jjJjLuUA (jjSLJjS j^J] I j3juijl 33 ^g 1^11 

l j il& (j-a jLlajVI <Jj 3 (jSJj <A (_iS jl ajSljB $■ j*ja 

.A^Ua^l AHaVl (> bUS lite. Jab 

JjLul—JUj ' fl*-*-' I j ‘ iia ~' A «g .nil I.VsT*tj jj^l Auua AxiJ 

A-ag^oll a 3& t * '~aa-s. l, Jjlj J a-lsLill Ajjjll (jx I j33 A ij > ^-ill ~.va*i <' ^LlImAj 


' -» iA__jjajll a 3A (jjia.Ull 3 aC. jl i^3l jll ^JLu A i^nl-s A_ifij£j ^jljj 

(j'j' ts—® (»'—(J! (sl^jAll AjaAuall AjItJumVI Ajj^J fjk S i.W 
jLalc- SjaLUI (jl (j-o ^C- jll tjlc.) |»g-J3jJ •ijsll Laiu ^IxJalL Aj^aLk 
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J ji J Aliiu (J ja. Ajjalill J j£lj ‘(“JJj^W tJJ>» 

4«.l_a.j!}U ejjj—'Ja V jaJ j*j ‘4-^° ■ i - ic - OH l>° '^r c ’jVI (j-« 

_SI 1 Ajiiaj jl lj ' ii i Hi"’; A^jVI (jJJ U 1 J 0 llfc?*42 

j_1 4 jM£ jLuikl ujbajiljixuij L$^a! o Jjail jl t^laJall 

tJalj jl£-a J ^»l*iaJI jiJajJ jl L« i) '‘■O^Jf A jlj^ 

t 

oJj_ill (jSlj t4i*a.l j<aj AjII SJjxil t . n »n j-o lilliA J*j Aia Jj^ 6 ^^?J 

o Jj l -lal l j_it t-i£j V Igj) 4 J Jjisj 0=ill J AjL-aJI 

jjc.1j tlajjc. (jaai J <Jjiaij l g * ^aa , 9 Jll Ajc. jS?l JJ I 
jc. IjaC- ^1 ULu-j ojUk-b J-S?i Jj (> Li5 Ik^alj <jJ AjjIj 

> j \ al l 0 j_ft J_Aal 4jLa*J! A-I^aSH (J J^C- tAoJaLa illblalul jl jSj 4_aS 

Jjja. \gg.>lJJ (ji (ji^J jll A K^ ali £ ji j* Jj-iajllj AillL 4 j) tA^Jal j 

-. i ,un j_s j_si ^ j u jj ‘AiUk- s j& j^Loi J (\*± t> 

_-J o ja Ajc IjaJ oJjxll J*-« V J*- U^° J 

.(Jiaa (jlXaJ lilliA JJa> (j) J (J*- 

j* \^y Jaj Ja^jll AfrttJ J AjUaxll oJjall Jj jVI b^j' U J 

» « ' 

^4^11 J oJijail aJA ji o» ft jJI J&j tluiL Ifibil Uili^ jaJ' 

‘llbji Ajj-all Jjjjuj ^UUl jl £-0 U jjjaj ^ J Jiai 4^4 ‘ JaII 
cs _3 Jj_all £taij (ji AjUj i La A_llal jiijx o jjAl jli-a J ^] 

lUa-all j^aJ JSJ-ia. <ila J jLol: ^ailc- £--«J ^ jsUiall cUi] jl*J <U^JI 

ji jj_all Jc. j^uj Ij£a j 4 f Ui> V ji JJ jVl jjy JL-II -uidl Uiu 
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jJjjj JuAzJl 4_iiaJI £jaJj cLua. SLa_a Uajlj JiaAu ^laJaJI (jl »U"m 


jjJ JxJ—11 (j——a j.. —ill I j—A Jt Jjj JajuijVI ijl (_^<aall 4jL-al (jl 

—g -a j jLili-VI J jj-aa^ll ^lg-o jl la._Ji (JljuYI jl iSLa^JI AjlajiuiVI 


'<J ^jljl <j ,$ J ' <J«=ill AjL-aj ft, j) 4 l. A ,,|-^ 


flj—A j —g-ijl (J^aall ^4ia t—ili. JalLa] 4, ml ug IjA jjjlajJj 

j —A 1—iia 1-gjgj lil j ida l l tjjall (j^lj J.l*ta (JSJi IgJ alkali 

niljui — II J c. il . ,jj —J lLjI Jj. jl tCjLa^blil ^_ya jjjj2 (jjj 4j jl .ajtV I 

(CLiaLJI a j.^ 11 ^3 titJ| IjA.a «'•» Vail J tliLa^btJI j.kV 4_lit ^ j.u* » JJ 

gji—J c-Lja-oll jjt tit Jl ( J 1,1-s a ^l*Jaj| J JJ 5JjJl 4^a>L*J| jJj I 

Js l jlS IjJj U jfi) 111 (J] (_>“ IjA Jaxull J i f. j;. >» 

_)•—=3 4__jia j 4—3 l!1L*JI Jl 4gia _jgjuc) M-> {4Jaj^Jia 4ailt Igjl i 'v-J 

t4 —LLm 4jjLa3tl 4a!)lt Jb. Jaluu (_£_J.I (JllljjilLo 4-ojj i JjtJall ^uj^( j 

jljjVl J-uiJ Jla) 4-ilaibYI £• J Jajjjj i—ua> i. al'Vi IgjSJj 

f • 

4 4 a )-i ? a I I a.) A 4 A i>iV I ; 'J'3 ■ { If- lijaul a Jilt t|l^ ■ a ^ya YAj lg_Jc. 

Ip l ■» ril l £*«aL-<aliw UilS-a (jjli Y 4jl — 4 Jl i.Jl 4 a j all Q&C. Jt Jaa^Lall j 
(j—a J Jl jju liA 4jlall IJ~v ‘4ja_)ij 4jL)lt ^J S^)4a.Vl 4-ag .all (_Jlo (Jlj 
Jt (jJOJ 4_)_pH]l J jjiLa!! 4_iia]l 4jJa Jt LLaJtl j i^UJalb iaij^a (jjlpJI 
,ii]JJ| jliii.1 j J Jl jjjj _Lat_JI jjLub 4ji2_jj J J Jll 

liljjji—<JI ^M il lil (_j^J 4(_>bxJ s j£. : 4»liia-a Ig *j^aa> g <cjl o JA j 

(j—a 1 j43 l jA*Ja2i Igj! ,j-a J-Jl Jt jl ‘<£ jljlail >," '\ q. ^ill JJC. 
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JaL-ia —=.jVl Jc- (j^o! I j& jjlfl cAjIaJmiVI <—a£ jjt £jJaljll jajdl 
V t A —j .l >l l 4_j-exail ^OA-o J AjLaaII djljljJaJI (jl JLOLall jl {Li-lic Jaj«JI 

£toS ^_jti»in jjll— A.lt^-al jaII ^JC. j 4.lwol j^ll ^alg-a «.l jl aISLum (_$l jjc. i_1ui£j 

pL-g-J (j—-o £ jill lj& J Qjg »aI1 JsJ f^yajp. (j£J j cAjl-v'niiVI 

^ua_jl cLua.jl c Jl Igjlj AjIajluiVI j»l a JlLua Ajl.>*iiJ djjl£ I jl La ^c^Jajj 

£tj_& Ajjju-o (j^a jlu Jill cliljljjaJI (ji (jjjjj cc_)l jail Jl ( ^Maiuiui <jl jj 

A. «ag a ^ _3 (JiaViiii IgjV i^lg-all eJA (_JL° (jC. _j=u«J t—ijaji La AjlViml 

(jja jLj Jill LlAjl jj-y H (_^ol ‘ “' ^1* AjjxjuciII aj& (jl JOJ c jJajJI (Jx^al jiill 

^_£_^JI £jl_ joILj 4__^al~. d^lLLa i °J * (jl I fl *»i ■* (j-a AjS _jaj3 AjL-al 

• e^Lall Cjl£_)aJlj 

f X-ia AjL-juq] A. ..>i\i t—LjJraj ^laull cHjI _p§ (j* a1aI£ Afr j,ASk<a 4_<uj 

A_ j.njL'l 4_Ag_a (j-a CjLajlxxJI (Jaj Jc (JaL^i Jill <illj i _gAj Cj^goaJI (_>taall 

A^j (jl ("^Ltoll Alla." (Jaj a jLxj (jlja.Vl * . 41 fc ^3 Igolj jLaJj — (_ 5 _jal (Jl 

(J_aill (jl j & Aic- cluOaJI Liluil (J jll (j^aall ^oLa Jg-a £-o (JjLaoll 

clgjL_ j <-' >lg (jc- Ig L >-* £« CALL. t_iJao (j-a d)La jLua ^1 .VVuJ ^Jumj 

(j—A yjm£c ja<ai (Jaj (jAjJaJJ flu'll aILxj AualaJI hi a II < 't > <-il (JaJj 

^1 A £j\ CjI j d)Lui_JJ_jll jiau (jl Jaa.j]j C(_^_ja.l Jl A^a g a (ja JajljJI 

j L'iI^ A=.jJ_JI aII a j* c-l jl ( J 7 . ,ij Jill LaA bjjjSII 
^IjiVI (jAJ A^ag^ll AjC-jjll (jjljll IjA OaSj c^I \ 4(jj_ja.lj 

^jLal ^all o Jaj 4 aIimaII i_iuijll j A .^1A aSjowla Jajl j_^j Jajjjp ( _ ff jll 

• otJt'H U^all 
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Jl dlLa^Lt-cJl Jaia. Jc (_£ Jajj aAA £-iAa. j4 * £$Aa -^J 

working AJULuill a JI31I (j>i» ill l&Lajui Ai3->j aAA j — 1$j eLul Jaxil 
lajSlill JlJ Jc ftlkiVI s 3a jj*usj ^^aAlli AisEa. aJa <j£ij (memory 
f -t U-s.1 (_^1 e_JiaJI J (JJisJI allVI-a Jtc LajlA 3 ^' >* 'J 3?“*-^ <jl (^*J 
jaULd j*uij (jl — JIjxS — K' i; i'i j (^akljll JiuJI ^IaVi jIJj Cfi- Ajajlj 
Li^ j-°j jA^iil aa_)SI3j A^qla. djLajitx jc Aajlj Igjlj i_J-uiall 
(IjV jla.-«W jc (. ilaJia Jlj laliSa-Vl j* Jcj (AjlaAL>-3U JjaII Jc 

«— a, "(JaxJI J <j IaU'^-VI" ny La jlfl (^lg_ail aAA J £-Lajli 4a A i.nil 
(j_Jaj 4 nl^al (jc. lAjLajix-a Ljajl Lajl j ASjLuM <AjLa_jL«-ajl Ja£3 (jj plg-ail 
o4£ jua.all (111 aamEII jjji jJJ (j-a Aa_jj k in^ jLijuj J <__lLajlajail (iili 

I— h J aa I_gjl ^gA i-N.il jj^aall jsAiLaj (^aJj diLiL-al *’jj 4 l .il . . 1-1 \\ 

(j_a jl__fLa JlAj] ((jAajlij jl (JilJj (jjj iJjajil JvajJajj jl 4ajJaJ 

■1*>1 i jij (jja jl t AlAa. _^}a.l 4jia jjJj 4-lia ja II j 1 4_1 jl a ^JJ Aijl'sa 

3 a )mi i .1 IjSIaj (a jjliLa (Ajl_Jja Aja.j Jc A^a _p.I Jalfljl Jl 

(_J A_all a jj.^ a^jSlj jjc ^ g 1% II (_^aall ^.Aia 4 jL_oI f.1 jj 4«»il >a~dl ^Ig-aJI 

A a..i_2 J -AIjA.Lj Loaa. Lgjl Ajj ((_aLujili AjjujL.i.-v j uiU^nul £a3j alililj 

vlA-s3lc jj_j (_»La_il A-£)Lc (j-a Ic jj Igja (jxjAaJJ 31 tA a^a 

J .^"i,..l jjjLuiI Jc. (Jjaxil LJc (jjxjjj (jJ _jixail A .v'loll jl C ll g flail 

^_i—Sj J \ ■ ul J 1^-i.JaSljj Lujo AjI cIj! j jl I jj La (jC- djLajLt^ 

al_iijVl jja) ( J1 nii33 j)C V Aj (AasA ,jlj A^jHAAail AAvLtil Aja_'lia] 

(_JA_al jl >_ii..;,.._i Ajl lAuAaj J_jiil j£-aJ_t (aLaj Jajljj Jj JaLiiil A^a-jjj 
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1 jjjjau ( JuuuuU l^jU (La <1jLa-a jl cff^ 1 jLaj) i_4*J iajljjll 

. jjlJLa 4jia e_sj^la (_i=>.^aj jl Aalloll 4jjLa_al1 

|»CJ _II ^ .>t ^a « jjj d »‘' ■* AJjLaa jafi _^Uia 4_ajj 

al l ^iLai AiLi^JI AjO jilt lljVU-all j AjC. jill jxi iajl jjll jl ja 

# 

_j•* j]l ^——Ja^a jl til—li (Jlila (_^uul' ^ 4-Auil j} j»xj jJ ^^gJaJI 

(jljji jj9 ^4° plJ jjLaSJ La llllc i»^L» gj jjjL-Q>JI 

a £ jSjll (Jl llaJ j_>4iJ 0-4 <4' 

1 aa j t -il aKII ^| i^i j | jIjIa lilj (CjLoKII a3 jl.lC.Lj 4 *^La> (— 

Jjl ja JjJa-a JJC. jjLaj jjajkimJ La tjjti p$ili (La ^Uj jl La jLx-al 

( j; v j - -'H c.L ^S?l ft La—J jl jSj ji jxiala. i_j3jj1I JjS ft 4^' ftUJ 

jLua.'VI j»4-aj j^JajjJI Jaj'j" (J^jall > * n**> j^> ^4*^' oJA Aau^J »l*JAiaj 
1_ajJ oL.n'VI ("llaK 4-ajla (Ja*J 31 ja jl (-ijaJj (i_iUjall ^Ic. 

^aV' ^Jc- J jjSxi ^ IaJjJaj ^ ^1 ClUlilLj jLik'i/l j4*l 

. Igjlj jJjLuail aJgJ 4*a^La 4jSl ■ *~tl Jjl-iJ ^ * *~ * j 

AjLuoI -gj 4 ^'>1 1 {j ^all ^»JAaJ (llLJ jjjll ^j-aa jail jl Jiaij lilljS 

(j-iLuii 44' lIiULuJI ^1*j 4_>j su - 3 uj- 1 ?^ ^ 'j4 ^ 

c | jl J <il jl..i I I £|j1 111 ^gjLii.fall -jLV'll J S-iL > % jljC-J J i»JJ 4jiaC 

J—jlia allocentric AiaLi —II 4 — j— =4 j_4ia f4“ 

j_£Jj (Slj-all ^ jiull ej4tfl 44 Gj ((egocentric 4'^' 

<»H JaC. Auszi L) I^A jli (4laUill c J*- 3 ^ fr_4' j4: s 4 

^likll-ijl ^jlc- jljaiuoL JxjJI j4y Jj4 i S~>\2 v_r^^ 
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■ , U j (. •« < £_ 0 4t ytijJI jliaVl Ia jLu£-L AjjIaII di-a^lx-oll 

^jLdi Jll (jl JC- -b.jj jjaj j blj <4 j1c. djUiiuiV' 

^2kJ1 1«*- g i-^l l AjL-oL Ia ijj^J JoS3 Ail j Ji (_s^ c ' (J-^l 

4_C.JLa JjIa__j jbCdlj CH»=^ j\ aJjj Jl' ^ Laiy ‘W 

J j<Q-ai . J ajA_ill oAudb Jt ^Ajjsk >gr i Ljlia’lj iAjJs** UJ^ 

2 , 1 .^y J jAju V loLaJ jj-ij Iaa J*J_j ^divergent thinking ^jUxiJI 
J ^Jallj AAJjll jUi .1 i> SjiiS i-Xl^i Jc IjjjS IjaI O ' 3 * 11 

j j c- ^ gJil l jj^all ^AiLa 1 — S>i‘?vl j tf.li.All djl Jiiil 

J_al jC. j dll_$jia]l tju 0 Jjiliall A_kjl jiall djlSUll j»$J 3 j»£iAJ (Jl i Jio 

,-' 1 S s i . % HcdS/l Jc- |*$JjA3 JjAj (jl AjUi (jxi IaAj cAjjiiilj jjjdll 

A _a.jV aLUJI AjJuII jjUajll J.AA J Ax^ajUJI j t^ji^l Aju 3j Aakjljj 

^_a Je UaJ Jddu 2 a jail J (^lill oasll J AiijXJ (>aiijll 

*iB 2 .'■ ^-.11 2 i, 1..■->.II dlljLvull «. v ll^C- (jj J ‘(_gjk« J=x (J- djLajlifll ^lAilul 
2 r.j., ,- ^Idai] ■ '- - "-'l l (j-a J*-=J ^all ojjis J dlj/li-all flAA IgAt t— 

*1 JJ_^L5 o Jiilia jlii Ajejldll Jailj_)il (j jil (jji Aj-ali -WjJ O'® 


jj*j_JI OiJ—& 

^ \ 1 ^c' l . ia/, rdo i^txi idlLalg >-‘J (jL^aJ A_x>UI djl j) ■ ‘-~| 1 I mjV I oAA 

- Vc ^ ai^A j ^iJ < _ s Ic- , <jyj V I-OJJ _>uijJI J idlLjUJ_)ll Ait t_jjl£dall (Ji 

r ^ 1 A^i Jl SaAJI djl jLiVI (_>duo j»Ai U^lj ‘^>1^ 

jl J ^ill La ^ JJ i Jdil ^Ldoi J AdJI £>xJ u-U-iUIaII ^ddall 
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Aj u i u Hj \y I I A^Jalal l oJi^J jLu ^Jc* * ^a ^ia. aJLoxj 

^—*^ ij J'j^' ^ j' g?' <>VI gj^ull oLilt ^11 I^J 

0 

J—cxl] lilu) 131.1*1^1 f jLuij 3jJjb <jx)Li. f. Ji A^L i Ja ■ I 3j.Wij aSj jjSI 

* * * o_^SI3 i_)1jjioll (_gic. hli^ll j c4'* * *-, 4ji-»j.* 4 ii-»i l j*i i - 'I SN <-. ^■» 

(J —hi AuJ—Ui dll-ajlxx ^I. Wim l jl t jjjS -la> JJ ojjiia i_ijj]i (Jla J 

(j , ' J —^-4 t^C- j i ?* ija Aula Ia j.4a. l dAJabujI Ajlajl j5 Ci lia. ij i^ pArf l 

?oJjxo CjUsIjjjI 

C— ^S 3 o' —“> U—« ^>1jl—«J! tillbj jaj]| 13 a Jc. 4f Jj^l l 

*_>*->" (-jLuijSV Ax JU! Aj3j*x]| Aj£Ij 33M t"»ljl —W ft 3gJ dlbjljx]! 

3— SjJqj i J o^" f4ix dilxl^J ,ji jSalL 

A3J jj£I SjImj jl c^jlutaJI Aajfl j aJsuIjj tlilSAfi. J-ili'’i Jc. (_5jaJj Jl 
(jxaaSI j»3La Jalia i . lj i rtj ^311 < iU-.ll j|jl Jc- LuUuilj (jl :I3 jJsuj 

o' O - 1 * \i *• 1 J"* -A jlnl ljull •—llSL>btll ^>1» ll AjjjjOo '$ **' ^cdajj ^ d >->. I I 
(' * '*' " *— a (_g—A o3a J t(_£ jsJ AuLaJ (Jajljj ^]*j AjIxc. JS 

A ,u]l%3 cj S VI ( * > jhl (jl ^j-<a Ijj cjx j]l *' * i **‘ 1 ^l Aj jj ^M1 1 a.. ( - v J'<. y l 

J—^ ls —^ (-&AJ ( j, - g J> ' I o* 33 " gy 3 jju9 ‘' ’;■•■; AowSbull 'Jbuil (Jjuxl 
iAj_>d—Jl jjc. ^IjiVI <_J jxjll jjJdi JJ JJJI J AjSc. Jj (^jjSj Aud 
(J* 1 ^ o' 6^y ^La^>Vl J AjjjJI ojA (ji ( J., I S.JI Jc. ^ajj 

4— Jxjl*jJI Aua-jjl jj—miVI o3—A ^I.Wi..iy (jjluJI jIj*1mjVI J 4jJLJI S jia 
o' y ^ '■ k *’ 'J (j^ • A j^li il l A uxulx il l JjjaII t ^ lr_ jj jj Actual 3 j3 
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JaJ jj_II ^1 (_^C- y^a jaJI JJ^JI iajljj j-a AjlmJI jjSI AjIcUj 

4 a l ■ >. 1 j <■»« i a j£ " ^^ic. L_ljlaj]l t " .l ^ j Ja jl Jalj ‘4 j j*jll 

^_Jc. jj_£]j «4_iljull il# j*jll pistil o jSlill j ftliijVlj A*as»liJI iIjUUsoaII 

Sj.ua ,■* <_£j_a j^Jc. AjViK'ill A;iLa*il oigJ 4-ajl.lJI <a.LaJI jli t*llj j* {£■ jll 

.aI t * lUiVi ojl-C-'y I ---4 A. 1 L>.»i ^tial j jA La£ C—JjLiil (J Jaaall jjiaJI 

. jjSli jjSI f ‘- >«H lj& Lulalj J ,_^i3l 


j_so J_JaJI L_a_£ (jlfr (jaaill j».iia ^ jtdl SJ*i9 UjC-Laij 

i-'l L' l j*'U 1 jjlj l iiS l Aa»jJj JajljLo L»j*“* 4 _lla Cjlailc. jjaLul Ja*JI 

ajilj Ailll -I*"' a jj-i ji Juj t4_JjLull <Ual*iail jl AjjjI jill 


prefrontal t5 ^-f?JI (j-aall ^.iLa *l£j 4xa*aj jl j£*j J j?-» c>^ 

« - ^-.ll j__i*j AjaaI jLij jkll aJI (_ja1i U ^*-aaVI J«Jj (intelligence 

lill J^yi Jal_ J j tJM—i.’yi a—jLc- (jaLal iJ k~ 4j3 j£ij jl jlfLa^lj jl J 

j-- - al l _La tllLLut^ jl 4—SJ*-Jj (£taa]l j-oj JbLajl ^ ^ Ldlo J*-«ll 

j»l*jJI jjlfi. A 'lajgil <^11 Jj-cJj ‘ ji.^1 ^ JXaoll till jiVI tllLLaia JJJ ^Ja Jl 
I jjl 4 _j SjUo I^A ^ ia j> »(Jj^S?I £*ljj}/l 4 j6> JIaJI _jA La£ui VjAiC- 

_jj au all till jJ*yi__j 4 ■ ^4 AI I Sljfyl o^A ^1-ii-uaV jjLa jl. la i ml Lu3 

^ j AV I ilibLuJI SjiaJaa ja UajLa Ij3 jV Ijl=»j ftilLJ A^a jfill jpj Loita. 

' ' , 

ji ^ja.j iliiic- tjaaiS ^-a S j& ^ Ijjli £Jaa=>l ^aJI ^ 

parietal cortex a —jjIasJI ^—all Sj*i_J 1 —^JUj ^jII aLjjUI jl ^aj j 

4 w ^.„ II 4^ajl s jai» Lj_) ^JLu I^lll Lsujkll J tLuaaalllj AjSjaJI (l>LojkJI 
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l$j ( _ s jJI aLjUI j jl Aja^ajjJI dilajLtall auditory cortex 

- N «« t-»1 ,* 'i i n Va z' jjVI 1 ^ 1 ' Ajji-aJl dlLajLiall Ajj» nill ^all a jtaS 
.(_$ ji.S?l jj}M JLiJI jA Laa JpSI ( ^g 1>H (J^all 

^ (j-aill ^Aaa ojiuia jL jj£sa!I ' tri. ^ ^Sj Iaj (jj^- j£lj 

(jl t(illj£ (jaj] Aj] c^call <JsJa jjajll Aj 3 (_$jll (jl£all 

i uic- <* jail 3jAa (Jjjfj V ^g j>II (j^all ^A&a ajiiaj (j it - L j^jII Ala i ^1 1 
(j-'l ■■■! (JSjuU ^glll A_l jajll JaJj jll (jl Luajl gLkJaljj (Alaa. jl 4.aK ^ 'n < 


A__ma" ajSljll C 5 ^ lAa. ljii£ Aaaxj LaJj dllaKI l ^1*4 A£±ui 

4 iP j a" i“ilJ^jli .^iSM i^iIa -s.1 jplj3 Ajlac- AjaC-A La Iaa j ("(jaaJI (_ylc. 

I jA jjc.j (posterior cortex £--*11 AjiiiJI 3 j»iall AjU-al a*j 'L j'Ll-ii la i iair 
((jauas&ll Ijii LaJj& aIjjj < _^ill AjjAAll ljjl jjaau (jLuu LuLjAAj LuojI (jl jll 

1-| | ^Kl l jj_c. Luj£lj ^ L*i-s.yt (jajj (Ajjjaaill AjSjsJI "i—»lj j^-Til l" jl 

(jSiJ (AijlLa a j^.J £4 (JjUsjj (^£1 cLual £jaa-ajl jl Ig-Sjii ^^£1 i_jl ja*all 
i jjajll AomilLl J£ (_gA jjaaill aAA (jl I jl (jjjiall (Jaiaj <—Sju 

(J ail 1 S s a^*» *ill 4 1 a. >ill 0 jA ^lc Ac. jjaall '"'I al^l' (jc. Aj jl jl 

jjJI J4*ij a ball ^ dlLolj*JI (Jja l^j] (Aj.u-^C- dlLajx. Jjaa l$j| tlgjba 
A j-» -i. j^.11 ^|jj A L ..I. ,il (_gic. Ai*j (J jll (JjJafiVl jL.ii all j (A Art a (_gJajljA jaa 
Ajaial jas! Ln ljjl Jaaj jja Ajjajll AjMAjail (jii'nj (Aalawall Ajjajll 


^ jll i*l VV i L» « 1 j jll (J jl jail JLtall (ja Ic. jj i kl jj (jill <-jla j-*JI aAA jja 

'"» a ^ lilljl ‘ Ajjlil j AjSj^. A_uait dlljl£al j dll jaitj dlLaljxll lillj jaj jj 
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Lg-iV tdb jlS-« jS La liij-a (Jlaj jya _)ll jl u$ jSii jS? 

li—iJaJjal l jl jajj ;1 $jI j clilxV-*JI ^ tlijLiulj ii^iLailc. jyj cliliDle. 
jl_i (JjLJDUJI al _gJ e-lC-U (JSjjU jl j£xj 3j.l=>_aJI 4 J'■ ■-''*II dj^U-ajil jl 

Jajl jj 4c jx^x Igiljp tJj iaJh^ AJajlj 4 ^j"' 1 Aiijj-o C-lmg] 4j jx^)il 4julaj]l 
jl ^ - « . nk j ‘-i—a.1 J <-j—S ja C?l (j—3 I—Jjja.- U jljlkl c 5J^J 4jxi»ljj9l 

j jLix i_'jl'.'l 1 jl 3 j V j (jUaj ^ic ajjauixll 4jits»* II djLa^jaixll 

gjiaJI ^SLa S ^jiia jl j llA j i4j jx^ll Cjli/Ldl (j*Il>J 

• a j* jx eAaJ j VI iliuui 


jlj_LJI c.L1j LuiLuii jA ^IxVl (J-aall ^>ASx o^iial ^ t jj|~tll jlj 

<J_=J j__a (_>uJj »4j jxjll 4 j»-v ^xll ^c-Jy ^jll oj.'.n'i^JI aj£ljil ^jLax-JI 
jUaj ^ cj^lATUi 4alxC Jja-a <. “ ijyi jl aj&j i ajla um l jl jjjij 

<_jj*jj t^^xjgll ^ja-all lill^VI ^LaJ aJjAa. 4jjaj djliiLc <iljj jl t4jti]l 
Jj g jl jxj (JjlaJj 4 jxjJI lIl^^ulaII (Ja» ja IjjjS Ij33 jl 

4_ylxC lil j_jj jl Ixj t<jLxaxliJI 4yjx^)ll Jajljjll Ujaaouil j jl jjV 

11 oil jxjJadj Ig-ili t1 Aim') 4jjL*JI dlLal.^'liiiVl j dl jLl*JI jUaj 4jJJI 4 ■% II t a 
4_gjjxJI t_lJLuiVI jl j^JI .l=fc ^jJaljj <Aj3=JI (_£ jxjll a Lilli t> 1jp9 

[_) A3i ejjxxa ^^3 i_l)Lajin-all 0xuj ^3 a jjxx 4y*x3 ju^ll jx Igl Laj Lut j*xC- 

* 

c j jx^)3l ( Jil-v"'ll 4_agx Igjl j9 jx ^gxxaojj ~ i ll'i^ll Lift j! djl jlUj 

^ ^L>» 2 jj;j l ■ ^^ 1 1 ■ a_^aH LgjC- 1 ^ ill tliLixjliLall j J jjsJi ; -A D-1A j 

(Jill_glxC. jl (■ «j »3j ‘ (j,g'.l>H (J-aall j»3la ejjx3 ^ 4jUxsIj ljjlax {_$yd 
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3_~d L5 _11 ' uLLmII j tAilil <-1 iIa 1 >Vnal ^Al qa <JV JOuiVl 

£ j Ja ja AajLlaII S j&Ua jJUJ V gulji Jl Y_JJ-aj l^jl jSjUul j AajIxa 

.o.ll3a. jjAj eljj jl tTinl Aaij il jjxj Sjj_j»jallj a3A ^a .’t-k'l u U j t t^l^jl l 


(JaISIIj AJSjLaa jjc. fl^W {jAasil ^»3 Sa S_Ji3 j jSjlla jjjfikj 

_jaj Jc- Aa£a Igjl jl i 3jaA (J^ ■* ' aL-oJaI! Ailll A^fla a AjIaC- ^3 


4 <>i l jill j A_ail joaII Jajljj_il (JjWi i*iljl<i& ^.ijrw iAjJII A-^IU a J 

ij j " ^1 Ak.ljla]l vliljla*!! jj&aII ^jjAwalll AaLaC- (jli liUjSt lAjulallj 
a!jj_ui (jA Aa ^* ■«* *« Iaa Ljaal ^^A Jju jjjull Jl (^3L naiW I I g ol laij Axlil 
a 3A (jLa ^JUla 33aJuJ t-Laljjll AalaJJI i'll nil jail £a <JaUj]I J Aia jsJa 

a J <\ 1 ^_ijaj « 1 aA* .alj A_IoaJ] ^^ijAAa_II JL!j]Ij Axil AjjxJI AaiaVl 

(j^»sJI ^3 Sa ^£3 ^ja ^jjl 13^ I jA ^jllmj 33 ^a (2)4J 4 —SJ ual l 4 l l a^ Ac- jl 
^J -y 'ill pl_jail lga3 ,j jSj t“<l wal ia I »n n 33 iiU3 £aj cl^a.1 j AlmV i^&aaJI 
<1 1 (Jalaail £a o jmIja (J^IjSj AjIV 3ll iJal jajjaII jl ^ jiin jJ 3 3 tw a jj& 
^3_Sa <_aaUaj jja AjlaaU. (JjIaI^jjjI claa jA j (|(Ja3 jlill -laill (Ja a) 

0 jlaa ui jl j f ~- v. iIiIaKII Jaaj j»lg-A jl |3A jjic 3j J>i l 

4jV jaa j AaKII lLiI jlaii.1 Aa^jal c^^jiVI J& tAanal^ ^ >>1 1 <ja»s1I ^33a 
Jr. l^-' jUi... j* ^c. jll Jc- Ajl I jai£ Jaadjj «c_lUaaJI frljul ^jUi^ll 


UJ*.ij^aall ^33 a ^^3 jjjjLaxall ^jjJa_^ a!I (jli 4Aiiil ^rlaal 15 >„lA5u a 
A_J*5Ijll" (JA v_)_^Ja (jc. lilaAlj hJjIaHII jljji.1 j jl£aVl "^33" 

• AIaaJI ^jJxa] ^jI jauiSJ "AajUaJI 
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ill__ajl*JI il < K 1 />K jl tl!iLu jj£l Ajiiljjil CjIOjJI iljl£ LaKj 

f /- 1 ■ r~ \' I - 4 Wl a ^ 1 ' -V I I (j >*oll ^SkA llLo^h-lA lljlS t Lull Jill! ^-Llljl A^^lj ju ll 

ni l a w >■ jV l illajlail Ajjij. <3d)l ilUj-ill AlLul La IjAj 

(jl £- J' (jjjj jl (jia jjj- Pi'll He- A sLi -a l l AjSljjyl ^l^all 

^yll 4,/iUi i“'l nKII (jjj Ait w-)ll jajt _pll ^alg-oj oMt .all j^)ill lljlS-iAA 

j__Sc. Jjjj ^ X J-'J ‘ ^ .'f-" (j^* a ll ~ >*■»! A£_jaJI_j el Jill <.' 'IjIaC- hjiln 

(_uaall > £Lo e_^uiS ^ic- (jj*jj ,_£31l ^SJI AiaJ 4 Ag-oll Aijxjua (jl _jA 

(_j_jjg^ll A—Jjjoll till_uiljJ '" 'i > s\Jij tA. <vj al l tdL Ali*j (jl ( ^^ 'il l 

^ j’l■ .inil i il . ^.1 (ja ( jjJa_j<aJI (jl (jj)h<j jiA j 4 ji> II llLaJ_)aJI ( ^ 

_La (j—« _jj£I (jjlalia (igJ-Si (jj£j ^-ia^lll el£3ll ill jLui.1 ^ (j hqi 'al l 

i^"^Ajj*J J g in fr |j| -Vic. (j* j .W» ftlj j -a AjjlAaJI ^aII e_jjiSj g JiII (j-asJI 

* < 

(j*| i~* il iiKI I ^jjj I <■». ^> Uajlj^ ^ ■ 4 n i /i f. I jl lie- hi jl 13 a j^-lc. S j.X.c» 

4«J ■ (jl X' j«~j 1^j-<3_jC. <_£_J2»J eLftjuiV <i*alia (Jl*il AlijJ (JLo 

hiX Till (jl lit j (^ ji ■ .i ii (jU leJjAai Jju ^1 Ala j_j*_«il ilLalSJI j A a^ . ml l 


4_i_2 Llo 4 1 juS ~’j ^IjaJI o_^ii3j A ‘'jhjll AjjjaJI » jXall (_g j j - il l 

J £jjj _ill ill ul VL> (_y»h<lall jj ^-ii l — PET (jC- llLutl 

cL-la A*u»'l ULLa-a lh^'l ^twall o_jjla (jA (_5_>i-l ilL/L?-a (j a i X i Tl oJjJC- ^1$-a 

(^3 li>»a-^ j£jjj La£ ci_ixjuoJI j A_i' 1 'u aLU ^oll o_jjia ^j-e ^eiLlal 

^ _lc. LLl_Jj ^LLa |j*j t A-uijLaaJI Juu hjl) _j l.i aal l illVl i al l (jliaij J aL x j 

l il.n I I ill j ^ jljjll j — (XaJI i_jMt3 (j-e Ail h-aII (->ii ^jjj ll jJjUI Jajl jill 

* • * , 

_j3 Jj ^ J Jill (j^alll ^jjLa Two e^^LiiS (jA _J4^I Aj^Lua (jl I^A ^ ~1» A 
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t' " j ■ (_£ ja, CJiJ jjLajJal -;j, Vil ji*kl£ jj£I 4 -s i im 

jj£I 4SlaLa (_£.ljj (jl j»lc- (J£jij (jS-aJj ia. U^ a M A-m a li ft ll (ja jLL] J 

jjio —$-al IflYmri J^y jll vliyisk-oll a^ljj J] u ,$ (J^all j>4L> 

1>11 (jaiali Ajc. jj vlAj lnO i ( _ s ->-iaJ2J Jllj 

—jjO _aJ LovaSk JJ&VI 4•> n'lll (ji £CjJajj O' 

^ 3 Ia j ->» j jiSI IaI jj — 4jtil\j (j-suau LaJS ^ j ;•> 11 (_>aali ^jLa i—kjUaj 

_La Ajl—j-al <jl jl 54jLlll <j-a J jj\ s j&sll J!5la. j-ajll pLu (JjLjLaC- 

j liSi <a_u1£ (jj£j SUaJl (j* S jSLljJI 4la. jaII J La <■ - 'K» , 1 ^ - g -l a Jl (JajsII 
jl ^JaLui Vl (jc ljj*J ^juiLaJl (Jjajll £a IgjV lilljj ‘o jiklla 4j^jx J lfj-o 
j__j£l 4_iia]L) 4k '"'j-nll tljl jLuJl j k ]1 alfill ^Lo (_] »■N l<ii c ^ n ^il l jl 
If- 4_ jjJS ja 4_iL-aJ 4-fkAj 1 (_£ jll (J&lall (JLa. <illj£ 

^ i ■— i i aj..i i “ il ^ <V ^1 1 jjj A i jB. 1 1 a 1 1 4^_pju!uall t * ill»» il jTtil ^jc- Ijjxj A a. I Ail 
4—c. jASkA JS <jA ^Vl 4=kll Jjy ^Jl liUaj £aijI j jj£l ^jLi- fCO Jj 
4__lLat i aJ (jl (j £< 0 J I < JAjll -S _jAjll (jjj l—jlsjUl (ja 0.1a. (_jl^ 

I * - *] l xj -ill ! (•. ..a' t >1' ■ .i*M 1J Lgjl jl ^ 4aloi 4 j1aG- 4jkaala>J 4illl kjLuSl 

•t5>Vi ^ijiVi 

1 ^ “1 i ^>1 C IaA j£Lo jj (JIjj (Jiiuj Ulja.1 4- iJk .kaa 4jJ jJ J -la-ij 

* 

jj _*-} JliiaVl jLiu-a (_5J ^ . g . ijj l (j-asll j>i« 4jlk-al (ji Jc l_JLia !)Lilj 

4__illl js kjj dlljjLoll ^ja JS _yaA 4_maaL^ 4LL&1 t_iVLa. 1 ^SjuuSI jl {4 ^kI11 

J j- .*.1 1 j ^oitill j^ kail ( jjj <^k j^JI Bjuall Jjlik. j ;^k 11 jj-aall ^>jLo 4jL-aj JaJ 
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ija ^ jjjj oAA ^“^Lallj ‘ _>a*JI (3® U^Lillj 

Ajj-o^) Aalcl LJjAa £j» ^|,^J La _jAj »Aill (_g j-l.‘> 11 i_ulaJlj (jJVaII V—ulaJ I 
L-UfciUJ jjxuJI oAA ^$ 1 > 11 (J-oall ^AjLo (JA cj niUti AjL-taj (jls iAjilc 

• AjJJI jalj LIIUU J tjS-oj jjjjlaJI (j-a ^1 AjL-oI ^jSJj t^jlj jsX. ^ 

il)ljl_j*JI ^^Ic aLojcVL AjjJS-a Ailll jjisti (jU_j*jua (JJ^ IJlc-j 
(Aajj_*^ 4jjljC AjLjIj tljlil ■%* iill ^^Ac j i^^uucallj i_jla (jC- A_hjaaji]l 

A_a(j --1 Aa q^j aa II iLiIamiII 3° ^gA JjiJaII oAA J ha^Loll j 

(j_A Aaj L» llllc j tDown’s syndrome & autism AjaIaII j <jjta ^jci 
AjjJaj-all AJLail qJJj V_>aji jjSVI ^IjA^I ja-*-ll iliVLall oAA (jil (jjlij 
^'11 I jlill 4 ft /S i I jmSI 3*® aAal j _^oLJj A-oj^lio j)V)j (AjwiSxll Aj jauI I 

®V ' a jA_a 1 ^ . ^-.*1. ->aI 3*0 (jl jj tAill AjaUjal A, j x >jl» \ ojJaj jiau 

Li U j t J il il^-vl l ■< ^2 aUSI (jjJjj hijIVI Acl j j- io ^Jc A.ill 1 11 
^3 ^)C* ^^SbiSj IaJojI t4jA>lSJI Vjb jbuA\ 

t i-liN ^a^\l (J "v dJjjSl AjAuJI i— tojJa.ll j 4 jlUI j Ii uia II 

e 

_a. 3* ^C jll ^jic. j»$jl tyjl£*ll Jj^aill AjAAII j=k*Jl (jC Xja3 

Ajjiill ^1 jI$a (jli 4® ♦ JjAa «,1£a]I djl jliial ^ 4j11c CjI jjASj 

tojSl ill JA*J! (Jal^a ^j2 (_$aI*JI (_5j1uuJI (jj £j Lojj Aja>1S1Ij 

1 —*-« 3^*^^ J ® j*Uax i_)-aLa 0^3° <3^ 

(A_jc.Loia.VI o_^<jI*a1Ij (JL'lS^lxll AjAui <_iaj ,jj* 1 ia-u Liajl tAxill ^3 

13a_jl jjjL^s _Jjj iAjC.Loja.Vl ^jjli ^3 A.Jajio AjAjaa-j ^jc 3f 
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IjJijS (. LfljJ La jA j lA^s. jll (J£ji ^ t ejoL.ll 3j-luill jja 4 -JI^j 

* 

.AjJaJ^jC. j 4ajl.3 4al»iuAj IjjjLo *_'e. 


■3—iC 3.1—4 Jjill! Cjl jig-oil (J>i4 nil ^ftUia (jl J^jlall j 

^5 ft j t jjAj-Jjj oliijl djjliil ^yaLllj 4_ajjliaj (JlilaVI 

4 f *.':>i Jlj - ■ >■» 11 .lie o^UiVl 4 jlL 1 *'w"<fl 4aul_^J .ll j__)ll (jjj <ja 3.1=J j 

Lv-^-^j j ol jaVl (■)/ jA 4aul_yl 4jju IsJji 1 ^3k Ift jjla_jj ( _ ? ft clilij 

‘" *' l ,'. 1 ^ (ja _p£ 3 jjlc 4 jujjI j Jll k^vt (jlaj ^jJl lIiLo jlxall (ja 

4_ajjtia (Jlilal j)l e_S_yxjj rtall ( ^3 jjAiiJI ^yftLiiaJ AlLtLall 4_d j)J\ 

4_jaal (Jjljlga (ja ~g_yll jAu La ‘ ■’< (j-4 A A^_jJ ^laJ&jll (j jj/’ ^ Jyalij 

(j—C- 4jLa <4jlr_ I j. -Vqj (ji -j M ■ ■■*> lilij (4jj^yC. Jalail l^J o_^5Lja 
4 jSj jjil! ■ -a>. 11 (ja 4-L^la 4ails (jja.laj ^»ftl jp I S_jlLo ^jlc- £ _jjJaja 

C-L_kill (j_C (jjf\~vjj t Aa^)*J Lilia 1 ^j3 Asj iilL»J i (jSLal claaul (jj^yiijj 

(j_£aJ 4 _iui _ii lib (jl£ 13] LaC Clllm La 131 (jilj cIjiftj . ..Igilllij 

?4 J >1 all A . ^ _‘i l (JjLk. (ja (jUxil lautaal j jAu JjAa. (_pa^)iJ 4_al AAlul 

(ja (JliiaVl (jl c_s_y*j j i lilLijjV I j o jiaJj (j j^yt > aj la 1311c- ^jla 

c_fl_ iuaj ^gk jjSlI 13ft (J3a (jt (j_jSLuij ^ -13 Ifl.jmQi jlaC-Vl (_£j3 

Joaiall 41 .j (jj; Wju ^-iil_j 4(_)jVI (_)l j*all (jC 4jla«yi Aic 4 v iL,rn% j 

(Jl 1 1nV I 4_3_J*-a (jj £j (jl -jiajj t^^jljJI (Jljiall ^ylc ^jlsk^l 

a LJ (JrfTN Jyj AjL^ <jjqj l^cl CjLqJSJIj A^oJ)^lluU 

cl^jfr O-^^j c-l^*iVLj ^ 5 ! AjjJ ( 1 ) 3 ^ 


\ 
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2C. .t jj_a p$j&lj tAjjilll tljlLJjjllj A**J j Aaj*-a IjjuiSI Jal 

-,y.y 1 1 * J AjLaaJ o-iJ J 4 j&jSo^\ <—lUaj) jjB 

CjIjJSj (jlJUAHa (jjiy j-aLJj Ax^j^jL-axlt JUlafyl (jJ l^>iaJj 

CJi jU&.\ ^ Axiaiiax CjI jjJsj ^ t> ft-jl' ^ * j_^ Ajlial 

^ !• A ^ 4 Q iQ-v 11 oJUb li t Hill 

^ja> l U» ^_a ^jjpJLU _^xljlj Axj>HaJ JjjL^axll JlilaVl J Ja^^Lallj ‘Ailll 

^jx—Jj-J1> Ail! p$-a$i (j^lj toJjl j Ajjilj Ajjaj pfcpl ijl >»Sfl 

Ja. j^lfr SjJall vlua. Jx ,jJ .Lxx UJ^J ‘J=^A> ^L^IjJ p$3 (jljjx 

J j_ U pA jlfifrU (j^iaAjll f_y aau pAjSij > . Uml l Ia$1j tt_JuHuixll 

.^ j 4__l3jxxll ijljjall (jt Alsnua i Aj_)lafl Ail! Aj jajll AS J*xll 

aphasia a ■ " Alla. ^yic. Aiijiall gjliill Jal £x UiJ j j » ^ l Iaa <S*Au 

liil Au ij^laalll c.bVl CjI jlfii.1 ^ nWi ^pll eHill (ja n l a xj ASlAc. l$J j^lj 

pi _all »l£j .11 j A_ illl jl JjjL— Uijll (jjiU C- ^ (j) 

« f K\ II (j_C. 4_illl (_HA5luil (jtSx J lax iAj*xajx > .iin) (JX-afll# 

jj_c. Aljjxx i * 1 -;' Ailll (jl LaS toAa.1 j aAa.j£ jixll AiJaj (juJ eHill <j) 

IJ Jj^aa jxbl J XajXia ^S ij Ji i*ll j £x Ujl A1J AjSjxxJI i_aiUij!l 

^j l .-'A I J__aj (j It ^kiual AjL_>laJ AjSI jS^\ >. VlUa jll ^ 

pfc jll jjjij (_5^ Ajaj pj ‘Ailll Jp#j ^3 p*»laJI IajjJ Igl l^jlij CjULaC 

t |_ "^Uj 4itrLa JjSj J3 i^J-jll pi*^ll ^1 fl*jll >—i' jW=^l Aa-oj jb 

.iJjsJy I pliill iJjlaljuui AjJIc. fjS S^Lall ilil jUajVI Alii jX-a AjJajUia (Jj 
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—9 4jj jiJI jaUmII (jZax j jj 4*n.W AjiwjJ u diLoJ*_o cliilil j 

(JLuaSjVI I jft L ^lTlL a (jjSj (jl JLu Jll JalJj *La jj^tLa { jtSa^A ^la-al 
—j —Jill (J jl's’ij ftlijll 1—18C. Jjlajil qa J£ l jl $ jja-all 

I—$j £Li-»t jja.j (j& MRI-magnetic resonance imaging 

tAjg i^ll (_>«ajn-»»Hj jTj%.all »A >Wi jjSlj t4jalA.ll £txl| Sjiia J£1 

Ija. Jjlall (jVI Lij^i JjJJ Vj t^ai-oll «j-v J AjuUoa Luaji LoJj Jj 

S J«9 ^jJk! Jxljlj J.aj> J Lii .}£ jj ^jJI i^jLajLiall qa 

(jS^u ^juiLnSfl C-Jluiil <j1 j (LaLoJ 'Lului ^rj'S oil j ^Lojlt ^^Lal £la1I 

lja> Jl jj v jjxj (ojLutll 4 ttA. . ^ axoll ^jAUa-all »jft JlL» Jl Lojlj J Vt 

4 >jjA II 4_jjxU| 4ij*-al ISLiilj IjLjj jJiSS/l JAill jA -A.. Will 

.(r-*\ j^s jiai) 



AjaJxu* n 4_jjilJI (litjJilt SjLj umjj <yJt) J^Utj KaJ^Ia 

»j‘* a SjLj <.i.i«<i» ~ ((jU&ift ^utj (_j jia j j ) /»it 4 jtK JjLL> 

dll -jiaU jjjS u ^'°y 4j jjL* 1 jiSlj t^ja .ill j ^^LsVI (j^ill jijLa 

(jrt— »J jJ_jj j «(t 4 4 i Jj_jj Via.) A jitvl l ^-*JI * j*l2 

dux £y> jl .vtyi UxuJ ajjiu Objxuaj iijjLall) 4 jjI jll JlLuil 

ji—Jal j i, Auaj i_JUil <^3 4iajj ja — jiVI JILw^II ufaxt j 4x131 

S j*l_3 i_liUa j] 4 j nut a jLj £a j£l j <( ^ixll (j*aa3l ^jLa cilUajl 

0 

jj.* *J .A. />T I jIjii jAUxoj JaljjjVI <j& ^Lua3 (4jfilxlt ^-alt 

(ja a‘ <j_C ( «.*<*■ lj_ii jist £ajx 3 I (ja {| ^jlt (jLll id l yll ^uiVI 

. jjjui jl (j^ujdu 


n j.^gi IjjpLaj 4 /»it..ill d'tl -y ^ (_^aall ^iLa Jxauil IJA j 

ojjall 4 lxLJI lil ^Ixej (jt (jS-<u (_g jloi ft ll jjjl 4jiiik. ^t-o 

# 

lal_pj| i. '..iit l oIA (Jlau j (^alllj 4^a__£tLaJ ^jaA Ji^-»<a2l 4 >>iM Tiall _jamJlj 

4__3jliaJl_i ^ £.!■>" (J <*i <11 (.. Ual ^3 4 j^.* ill A la il l i ^jIxjj Laj9 1 ■og A 

^.SLa S_jJi3 (jL ^ gjJalU IjA d jl mj )_jJlj 

-l* - ! t l ^jc. (_]j* . ,.^tt J& a^jaisll CiXJj 4jat-x.lt 4 j ■ .• -x I I ^laLloll ^Jl ^ju l jai l 1 

l l5 ^) -a _)II J—Aiull t'‘'lj^-jl'_j> “’j xl . ..1 AjilfLaj _) ■ aill LsA (jjJI _)Lxoa11 

^ 3 4_i'iI ’i-x jj 4__j£l_jjj 1 ' '1 _jt j~> *'l (j-a (illl _^yc-j jl _)SilLi 

_II .wi t ^Jl jJlijjVI li* IaULo IjJ |»iSj J C^u — 

3_=x i_i t ? ■ .. V (j] j ^yguaJI (_uaa]l ^Jloj Ij-aLx t_jlJ~\ 'll Ll=ul 4 j3 ^jajJclaa 

i ^ g <x 1 1 J^I al l -. la A1 1 ^4. . L- i--ijl j^LJj 4_a j^uLa (jl <—S^jxij ( 4aVi~> -a 

(_J j.ii__lJI 4r i A—jjtiallj j-xll (_j-oall x >a^l 4iajA Jais Leu] j 
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_La o_jd5 ,jpa t acLuaij 4ji>i_jx 4JL=k j_gJl tillj t^jlstJI (_ 5 _ymll 

*41 *> V _J CjjUaill 4«. ml j 4 j j * Yi (_£_jdi 4 jLoJ (jLlrn ^3 ^ g I nj JI j 

4_aj^lia (j—C- tjaijll jJc. JLam ^ Ajjlfk Ajhldi 4 j jj (jVl (j^ 

a£ 3 jjlc IjAcLuU (ji (jS- 0 J Luil La (ji Au t^OAlll lAA (j« (jjlcdj _>aljlj 
_j_ma_jll ^JaJ f. jtSa ^ _j£iij (jl (_5_j2kJ (_£A) Aiillj 4 w-» l AI I dll _jAall 

(J—C- |j_J*J A Will iJa*J lock ^uiLk J>11 (_j<asll j»ALa dlVl?M0 ^>lg-ml (ji 

Jajljj JaLoil ^gic. aLucVU frj^Jall j (_yC jda jaII JJjlil Aa^Ic (jlJ dlUsjl jail 

(JJj_11 djl—lajl jj (jS/ Aj*jma AjSj eAAj tA.ja >Jjall ^jfcnl A-a^Ltllj Aa^/LJI 

ijjj o jjaLaII 4£jpda3l dAD-JalL AjjIj o_jld (jC A junfL a jjJojaII 

^yiui—jj V A »I' j 4 »11 JaLajl Laiu cAjJIc 4_a» jA: 4 -n>i ljll dll A^VI 

^ ^ diVlcI_SJ (j-a <_sJjail JaLaiVI oAA 4j_jlfiAl V] IgiSLuuSI 

dim '1 j dj^ lc-Ujll (JA.Ia Ac. jj-a l$iV i4da^alc oAA jAjjj t(jJ_jaj (jAlada 
al l ~ > a* AialA (jlj J aa l 4_ajj »4a.A jjLi AS_jJjda t—lLs^lc 1 gJJ1 
0 jSl 1 1 1 j 4 jVj]| dllja-pl JArnl _jlj-a.ll (JJ_jla (jC 4 j1a*- 1I a AA AcLmJ J>1 1 
£3jl dll£jlc ^jJI «. t5 dll_j 4 aVL«JI ixjl JJ (j-a oLuiVI J^?V 

.4_a!)Ltll j Aa^IxII (jlJ 


^ld_ll *■*«•» ->■ ^g-A jxLJj A-ajuitla (j Aa.j (ji (ji (_£__>^J 

4j«k_jxdl dlljAfill c jda oAA j t^V - ^ AiSdall (J^. <—ixdaj 

(jli fj (j^j t^yCjjJaj-all JoIaII < _ylc ^ilill jJdil >. ’«» < >» Lad (jAjlm — 
^yjll — L^jldaj f- lj^y l J AjALall dll jlmj/l (jlJ 4JjLa^_jlllj AjALJI dlliDLall 
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Z' Aa£I JJA A jl nC. dlljl jjaJI j (jaUI Aj:ll»l Aajl»u11j ( ^A 

(jj£j ui — Lc. j A II.ill ‘" ilj» { ja A ijV\ ASLuj JfLuijj ia_j£l.ill 

(jl jjja ^Jc. j i jAAj Aaj^Ijaj (jAjLk-o-JI jl^aVl (_J.il » \j ' N * v * CjUl)Ic. 

(_J.il cAj (^jljJfill jaJ (3_J*i jj' 4jLS O' 6 tllllajljill aJA OJO^J ^_jOa_j 

(. ' ll a h i qI I (jl c_S_^ajj .Aj_j-o^)ll Aj» ^>^a 11 "(jaiajj" LJojI l^jls (_£_^J^I £• l^yi^/l 
j. \ , jj j (AltayJI AjC. jjJ3_ja1I aJV J (JjUbjIjjll eift ^Jc- (jimilYl AjJV- ill 
j£ja ^uJai (jt (■ (JlilaVl .lie- jaIaIj A-aj^tLo (jl — (_$l^)ll 'j* i. nut 
AjuILlo «■* J3j <CjU 1£11 jyj AjiJjjll Jajl j^ll j ulnj ^Ic- a__pill 

(_j—1c AjjjuJI ^Lull CjI jJB (_ja L-kxOal Igjl jA _j «JAs>-a ‘ - IfuJ a jig-all o.iJ 
l£j III <J (_ 3 ^j AjjJLl Aj^jSlj Aj~%j )l_jOfciij i <1 iM^I oj J i Jjja^al\ JjUI oAuil 
jpSI jUk-VI (jlj lfr*.3i (jS-aJ (_j£. jOa^all JJJI CLiUajI _jp (jA A°J» ■ «a A.^ )>ul 
Jl—iiaV' i its. Jl_=JI jA Lax jj£I (_JjImla £Sj 1 AjjJjj JaLajl ^ic- a_ j4Jj 

(taj 1$ l»>j (jl AjLuj (jA (_^c. jOsjaII Jjhlt ^c-j (jjl jliSaVI o' Au i *L^I 

A . ^il A11 Cil^uall (jjj (jA (jl J^OLaII J .a .la.J i" il -nKII iajl jg (jlalol ejj*J 
J_p Cll -aKU ^ .11 -g 1^-* >Uj A_ajjlHaJ (jj >1 ■ ^g^olD a^J aaII 
^ (^ill l1)Iai^IxaJI t_yaai a^3 ^aVI I.1A ( a^3 (j^Ajj (A3 j11a 1I 
^AjlSjal (jli <*U‘^ t(ji»>». >i ) I^ajjIIaj AihA. ^ a_lui^a15 CjI^o^ 0 

^j JaJ 1_$J1 a jjuIaII (jA 1 JAlS JISj (jl AaLa (ja 

A oLuull till «K\1 (_jJja ill Jjl j Ull (jj J < itilj i.VI JSj 1 -^ ij (Aa1£1I 

. Aj1~>a'II ^JJC j 
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1-o g.a 1‘^1'a^ IgjS ^JUall a jILloH ^J_) ‘1 JJSklj 

dll jljajl -gal 1 j£J (J«aa]l fkALa Ajxu^J 4jSjli jll jLVI ja 

U k-aj ji Jj_jJa j«j jia Ujjjm jl£ Jalj ( jojll <^1 fllljjVl 

cJ jL kial — a c,>;U i UJ ji jUa»Vl j-a JJ& yi jS-aj ^^..vrJ I j-aill ^»iLa 

4_iLk^al ttN^l-k.\ Ij^jjj Iji»-<a_j jo jll ji joj tAjC-l o'lV ^M <■ lL Sj L a l l 

joda JoJU L>“U^ (jC-AJ d*J 

ej—ailo aj-iji i_ii£ jil 1 A t A ^Ic. diijojiS tilSjuail <^3 ^5lt> 

« '■ -» a j jr_ jc. oj-ljill clljajil c. V d rJ l jo S- 5 ** U 

i^La^—ll —So t _ s ^3S jo LaLoJ (. tirfiuoM (_gi ^ Aj^aJI joi=w dl9 iS j 

£to_koai j lApJi ^^iialc. j ^1 jo <_ll jladal jo jAj jUj 

_=k jl_j jlSic-VI Olkj lj£ftj (jaliil ju ^SLa JJC ^Lus.71 A£jLu 

tiljluJI jftllaol llaLuil jjSj ji jS-aj ^ , $ - >> 11 <J-aall f JSo ( .n ^ a J jj.llil 

l j j |j ft ^.u^al j t(biaj3jjiUI) ^LuaaiiVL jjjLk-aoJI <_$.il j_$-»oJI JJC. 

f - K%.nti t_iUlVl £• ji. djLLaC. j ^^friaJI (j-aall ^jlo £Jj*oi tllLloC f>l Wi >»V 

jU_loll joj ^1 4 a ->lall i_aU^I ^L5) (J-afill <-&M 

ts _a H <L_uijS (orbital prefrontal l)^' 

(JLk-a—ilkiil ^ J oJj_J (J—!& illjaJ l-u-i=k (lyj=ki J c_liall { _ s ^ijA 

oift i-nli J tl^UoV (J^' C5^ Cjl=kLooJI 

* 

j_ jc. ojj_jj]! ojft ■••'-> '. ^.1 jj ‘AjC-Lojak'VI Aja^Luall bjljo lj|ja3 di_^a^ll 

i_Sjj_lall l^jjiuJal La Ijl LcLol=kl A «k\1 m JJC .j <1 j*JI 4 |.>iL i 4j&LaJa.l 

. >«Llj A-aj!)Lo lj) ^ jaj (^^LuaJ JUm. ^3 (jll 
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,ji JJ (jl_3 t-Jafr Aadj v>i l (>aalt jxiLJ ALuA dl jJa. ^ 

A <■.■! ...^ Uj^j jj| jiiuil lAtuiSe. 4 _JLj A^LaJaVI a^dl*-*!! ^ AxILiaII jjjiSj 
U jeul ,j£aJ IjAj d-r_ l ^-v VI (lllSVjtJI j iZjLojLlaII f.\j\ hypersensitivity 

i ** il ^ i > ..I I i A '^1 (_jLuU^I AaI aC JdIaiU o' 

tj|_a_jl*-all ■ ^ ■ ■■ ^ic- lilljj i(1iIa 1£1I JaLajl A»nl-> AjC.Laja.VI 

oj_j o^ j/v. AaKIIj AaISII (jjj djl£)U]lj ^dl£ll (jli t>ej ‘c5j=>Vl 

Ajk.,1 jMI dA£)l*JI 

ajJ_all j—Saa *.^‘i ojj.i /1 AjI Jj j$iaj aL^JI ij2a ja Aajj 

Ji aXcJI jl {hyper Iexia ddl j* jU I ja.>a ^ jddj **«.! jail ^Jc. 

w 1 ji (jj jt_o£ JUJaVl <—ilc.1 l^ja Ijjj j_p]l Ajja*JI aL».jaII ^ 

j <-- jja.* <j JliiaVl (j-» ^Ijla lije Jaj t ag'l l j% ^ chaJlj (IjLaKlI 

A_C. jaIsaII (IiUKII (jjjjSJ f£j) < JAjll JjJaj ^ Jjj-aoil (jjSij eJ3 till jJS 

Cjl—dUl jj 4(_3JjJall (IjIaVc. t5 lc- jj3jduj J^lill (jjjl da t _ ff lc. 
dll j Jail aJA ^JAA j£lj (jlJe-Sflj (-jjjaJI ^JAa a-Lad jjS J*-i3 A?jl-=dl' 
i a*. <" tilAilalljJIj Ailll ^ aJ3 Ajj^C.1 (JslLJI jlj jdjij 45 t _ 5 jll 

i alA."' AlLaj ^Sl_jll ■ '1.^^ (JS*J AJo*1a dll jJ3 Igjlj J*j Iaj 3 hall a jd 
> I t i ir_ (jj^3 Ailll jl ‘ jjmf) ^jAc- a j Jail dua. ja oJjjd 

(j— jII pLj—IVI (jjA -hjl j^jll J dC)U-all jl (illjj] jjylc- ^JjJ3j i^jVI 

A£j(..ia 1I IjlaVjJI (j 2 - c5>^ j*j V d^-jj illiaji AijfcJa l$jJJJ% 

y i ^' A _SjLqa JaLojlj J'V'II (jKaVLi (jl Ajj (Li.AlQjjlg-11 AiLaj A j; . <-»»! ! 
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Jla jx (^jii Aa^J* tli'iLa. A-aJj talfuiMj jUa-ilj A. u^a C- t—jiaC. 

aJEjLui JaLaji Lj jia. J umiS jl hydrocephaly ^-c-Laill all^VI 
Lja v ..- : -Nw. ^ >blj <xj^Lo j <_U^I j*a ciilil ‘ (ir) Aiill aSI^Y 
guUll j U-.J l tilljiVI (_>A*j ^jl £aJ>?I cW Jj ‘Aill4 AIja jjfrk 

.jkjewall j £t-all o J i_lJO-aj (—kl^J JaAe jC 

^jJajj IjUa. ^UL ~ j^JJ La Je ~ tilljA jl ^ L<u&!jU jAall j-a J*Jj 
(jjc-jj 4 jIj_j)I f l <alc- JAa. jl 5 jxlJj Ao JAla jt aJJaia (JjlisaJi J Aiiilj 

^_& jimll J J J 4(>a djVU. J ^ tjW*^ ^4**^ I> 

Alla J g;^ f lJa 0- o^jjj ‘gene of elastin uuj«l %?• 
t JaUlJ AaJvIja] a jjaa A j i ^ilk J^aj t_jldl Jlk. Jj AjLiC- 

AjjjUj kJ jJ J Jjj jl J CaajJiLjI* Ax^la t>a ojXojj {j-Ujp 

IjJj t4jUj-a*Jl jjla-all A-ilc. jajj (JjuA£ Ljaji AsSJ J j£-aJ j^J^M jl jC- 
A_A^ c HA.J& l iLla jLal JJj ijt-B ^ pLSi A^i- jLu J8 AjU. jla 
a~tA.-i J - j'~.j ^ll A na. _jl_yaj a_Jlia UaLjJ __>j£>l 

1J ^ JJ.'II gjlall ^-xualj J JaLJj A-aJ>lia J& i_ij*jll Alla. J lilljS 

^^ija. £jia £a Aiuj JjLaj] IJkj SLIM1 kinaSe ^ J • J • J) fjjj' f“*4 

LIM1 pjjjJ t> (JS tjLna. J aAjLaia oJj ^ J • J .Jj C5^ J& 1 " 1 

Jl j_j v ja-ij cU_jAj Jla AjaYl ^LaA Aliala J jjki LIM1 j kinase 

LIM1 ^j— j] A__y=w ^liikl j J 1_^JI (jc. jiiSil Uijxj J J) 

< 

AjJ :JjL ji ljl& JSaj jSJj ‘_>4b Aaj^ 0 J jl j^AJ 
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fc-y jlj tlja,, <L_<all j LIM1 _i o jhl 'oil A n>U o j^-aoll <"il omall (j.ia.J 

LIM1 3_ua. cs aauuij jo JS» j^lc (J qu mj (^jII ill! \j>H -U5U1I jUll Aia.1 jl 

(J ^juiaJI 4jfli j| |ju jl j LoLoJ jjiI J jjjSj ^3 Juriti <lUt£ll JJC. 

jiij fjji] Ia jA ja». ^^A joblj Aju juibo jl j£j]L jpSkj iJ£jul) 

1 . "■■' *j AoiaJI (Jjl-»»‘» Lul jj jo-V'g oil jlill IjA (jL# 4 Jjo 4ji jJUJj t(J)-i».o 

Hiajl <1jlmo jjSj JfljJ £t-oll ^ ft jjLa-o ft jjjS Allaio joil ^jJal j jib 

til jlsJI A -n.,j]| j_^Jxa 4 J i «-)l *> (jJllI *Ca._yll (_£_jjuJI jjC- jojll jC 


^_nil AjjoaJI bjl jjjull 4jiijuLa ol jo tjjjua joLilj <Lojlbo IijIum j 

£L_kall <_i_lij jl tilii Jijull (J j-ajll jbaJvll joLujSM (JSjuS jl jj*JJ 


(JJl-J >*.).> *>j l__o j„..Jb j t^ rji dft, l lj ^•LoJll ^J&o ftjiis jjJ ^oil (jo jjSVl 

j_jSI ojlajjj jjjjjSjJI jpgJ Lia ja ~ joLJj <oj^boj ^ il i^-ioll (j<-v% Mill 


till laJ jill <VI Ajtllio l „?j 4-v VV'll J tAjaja^JI (J Jc. 

IflaC- ^gjljLj Aj joj jJt CjUojI jj ^l*j (jlc ft jjSII CiilS jl j ^^rs. tAjjojll 
(jl i loiLji_m jjugJI A U-s. 4 _ujU ^1 JULVl ftVjA (_)jao I JA j..i<hj tl ajAi.ti 
^g air mij aft 1 jail iiil j^a lj£>j (Jjljjioll jo ^g knj.ol j3 jfboll g > >> >1 1 

{4_jE.Loiia.VI j jj" ' Jaj__i*ll ~g .j-^. 1 Uujj (Jj (AljlLcJI jjC i 

Ajilalxll J 4 ji-_ 1 /'i -v S/1 gjljjJI (jiuti1 AjiaUo (jiaj*j t-* I V* (_}juaall jlajlJ 
Ajoa. 1_U*JI lift jSlj t^jjgJaJI j-a^ll jb^jl (j-ic- AjSjLall jjiVI 
j jol_Jj 4^_pljoj (julwaoll (j-il homeotic gene <JiLolall jjjSill 
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alull t_kaaJaVi jiuudl i—iLaa* ^C- ( jfr J ai l (j^sil ^iLal I jl^J 

d-olSllj I ■ ^-a ■» Aajji j_^«#_^Il <j' Ajfr ^cjaj 4 <—' T* £JA?k 

j ^j j. /.ti 1 S*. 'J <A-ol£j A JS illicit ^ ~H» AJ (A_ia^jla1I 

jjl j^oUj A-aji^\io 1 ** 'y' 1^1131 $tijl.l^A/1 _J pij.£U AaC.1^11 A ja->» -a l l Jajl_j_)ll 
j_j& _3 JUJI jA LaHa Ajjx_>ll AjluJ! jjJ*J Cbuila. ^jjuI 

* 

jA ^A >yj 4-*JXia £$1 j Jjj- ^ (J-aLk jLajL Ujjio 6^' 

. * 

|_jj| lAjjiill lJj&\ jjlaJ (jUij oifrlal! >* mj s UV b J Jja_a (j_jSj (jl (j* 

. j X*i _J j^ill ^ A-Uj^oxI Ij 4jn>ll tljlJjilil ^Ijj) 1 » « «£j d^A '■‘-‘aJ 

.jjJaill IjA $.ljj 

ijA—Aj A_aj^ial - fl J Jjliall Aa_ jll autism ^ ^Ajuliil Ji-Jj 

ts 3 tt' j ^.aV><all <j a (d<>l£ll < A *wm ) V I jA Ajjplill Lo ^Al (j) j] 

jjjUl Jl_slaty ij' «-ij J t ^ < iTv> JI ^ AoL-aljpl' AjC- jl! ji/J oj^all 

Cy~~ A-$-d d>-al_jJI OJP^i a Ajulj AlU. O - 
V ^jl£j ujAyj ^ llllc-j 

.j-iDU 11 l_u> ^ jjjJa—a. ^—3 UJ^J J* OiJ*y\ *J*Ji Ojj*Aj 

U .-'V I a j A CjjLJ j t A .i b . n_ •) A— 1 jfr jAll .iic (jiuxll 

s j ^-- J I-J ^jJaljli fAjlSufll (jlc. jjSjdl OAa-43' 0* A?^' 

1 _« jAj itheory of mind oij=^^ J dj^- e#.l jS 

(Iajc-Luui IgJ (JjUjISj Aj&Ij <_5ji ^A jliicL OL>a^' JA' j' <>s £ '^' 

ij^ ^ qjj -^Vl a _LelxA O j^Wj uidJliL'VI o] : d3fj 
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4 j— JJ li— A 45^' J ‘(_S J=-VI *LuVl (jJJJ c 3 J^ ^ U^J (‘jLljJa.j 

(j A . 13 C. IjAal ‘ 4*111 Jjk^nc- 3 ja. j (jft ^dj^U iJiLax (_£_)iaj i_#_^>Lu 

3 _JjiaJ -iLjS jl 4 n JjVI 45C.L0la.VI 45^1 J-^yI (J-isajll" 45AUU LoC 4pajjall 

jlj—sVl £ 45 _i Sj ja.j-a theory of mind module "J1*H 3uuUi S.ia.j 

(j-j I J-*Vl 4j) j] i 3 a c>ib JJC 4_paj_)s]l (jxua .1 45IC pijVl eJAj .(jjjijljll 

(Jj (4'^aJajui j»C. j jA ^jjmiLuiI (jj£-o jl o.la.j JjajJ j»C. jll LS^ ^ 

(Jj all (jl <j.^>j Jj-all _^l jA oOa. j 45C.Lala.VI i—Jbxll 45I& jjSjjll (jl 

(jl (jSuu V — (^-«JI (^i 4 jjjj-a cllilfi LI) 45C.L0la.VI (ill jJ^I jLaSj i— lLaJ 
oLujVI j_jj-ca 9 ‘ *~'VI ■» 1 ■ >»jl ■ «»j V_9 1 Ail jaj ^3 <Juiall o-ia.j ^uiSj 
( jl ^ta.JVl 45^ j^JJj < 3 jj| j]l 311 a. 453 3 £jluuJI ^J*lll (Jill jluaulj (j JaS/I 

iA _ 1 A _ -v ili (jjSj Luj (Jj iAjmjLJ jpSI C45JUJ iaijjA 45C.Lua.VI jjj-«aall 

AjSIjiVI 3 a J ...II ujbl-laluiVI LI Ia^^jju! ciilj ^gil ^Jjliaj 4$ ja .1 (JjV^ Axij 
C_ll ...' J a. 1 SjSj (jjlja) ^jll t(jjjjlj]l jL&JI j JliJaVI 45.ll AjSjLuJI j 
(JSjuo—J ' r 1 J." ^ .J J (jl L. *1 45L. J (jujaLill 1 4 juilj Ajlill ^jL^> c^]^lu) JsLojI 

ujlc. j . >»,_ja j f-lj -*l AaJbuoj 3 nha ^L-o cbV pg.ull »ol 45S jl (^cLalal 

, • , < 

(Jl ^-i Jjb_aJ lasJ ^cVI ujIUJI (ji _>jSil .lie ^g'lba (jj^uUj i 3 i_jlla 

(j ■» 3 _llaJ 3 ■ ..jjA -(• ,,.ail 4jjAa_J ‘Lj-. ; 4 (jAill 453 A a mlj ^ajl ji j 3 -a_jLua 

. Iguc l^ja.ja. La bl j_ji_jjuill 

45__lc A _j| 4 ^xJ »..iaj Ajjljll 45 i»<n»ll ^cL-VI (jl (jl ^_)-^_3 

llaLal Aa..*> 1 *< ia I I jjiill (ja aJAaui 3 JLau 4 j_p&oll jxLlj A^a_j>lio >—S^La 
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ialj t4aal ill Luuj (jj£a (jl (jSxu ^all 4 ju<«iwW C-iVLoWYI (ja jJa£ll 
j j r. 4 j“4 .Ml jjL_«j AajIj Ajjjajj 1 J. 1 I 1 4_lla. (_^l 1 j_j 3 *_ja-l£ *—iLuil 

l»l -«'V I jj_a I ■ '—•* « Aaa j^-liii _^&1 li«n .li~v\‘l >* 1J*> (j£l_j t4a_j*all ^li-aVI 

<_i J k\» cjaiUI e^lj i>Uj <->&* ^ UjALij ^1 dial aLSJA 

4*111 (j-ajJaJU (^ill £Sa_jAll ,^£1 ji^l i .ill* I I (jail JC-I (Ja^a tjA jll ts^ 

(Jjifl_^ jjil jj/u'i ^gjll (jijjjull j (JaV-ill (JA jjj^Vl A^ll U-Sajl AaJ ( - » l*~il lj 

(jjaal _ i (j^aj_aslj tg'LaJ—11 (jlaj_j£ll (jl ^aiil l l g ’trt i rfi (Ja-Aj ^ajaij jjAui 

a iaUI.l l i * J i.. .i all \' j Jjj dlj (j^ajJa (Ji.Aj 4a3_jlall 4 aj)->1aII (jl (jjj;u£ 
a < ,> 1 ^^ l__lial _jc.l jj ^Jalj jaJ tJali V (j£lj ‘cH 3 _>a]I l-^l »JJaaII 
j jxaII (jLuj ^ 4 iaj^II l$l 4jjjjall jjAiall CjifLa. (jl jAjjj tAaS^la 

t * < 

^_1c. a . >-14. 1^ jm .^. 1 ^ji-oll (^-aS (jl 4 jjIa11j (jjjU-adl ^la-al -iasuj 

J£1 i_jLJI I.1& ^a3j t(^j*all (j<a l A -^k-k ^)*j-al £Ca (jLa lj£j t^jJakajll -laa-ll 

^aLl.ll J ^^cLcaa^l jaull ^ gaad l jjJ (jl*AJ (jj-aiallj iIjUaIjaII £-1 jjl 

j jl I I IgJ (_)-ul «—1 jJatll &4A (Jaa (jl (jC. 4jaI Jifyl (jlC’ u^lj 

^l]l Aaaju<a*JI (_>aal jaVI JaAaj ^ <JLJI jA IaIja 4aal.UI (jaaaaHa ^ JjS/l 

,jj tli__i-kj tlliJ =k Ailjll jl (jaiaJI Aic. ^aj]I J^a a _>a.ljA S jaa ^ t_Li£ja 

j j -^ 1 1«• u i JajSj j^all CjIjjSaII Aa.i jA a ja*a jli« ^aa-all 
^j__j£| (jj£a (jl l-i-aial jjS-cuJI (j a (jls t^*k kj-all _jajJI 1i Ia.i 1 _^l (j& *... B > a£ aj 

(Jjli__ll (jl jAaj tla^LaJla <al*JA j a jaAA ‘ Ijin jA (jAal _^C-la AaLk^a^U Ilia_)*J 
t5 __lc j£jj Lajl (_^<aaakuall (jAkia <la.lj ^t-ail (jl (^-lc. Al^._jll _j»al i a I I 

(jl jSlilj jjAi.j ^(jajjlil! (jA jlaSJI j (jaiJlall (5^1 Aa^aaJI (j^a^-aill JaLJu 
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t 4 j'i IMI 4_1^&Uall 4j*-j)jjull (Jla IgJia (j^aall lllLa^lc- 

^ _3 4j.>i j Sf I jjjl j_ill ■ *\' t'lj'ir- ^gjll vliLuilj-llI (_ya*-i jl J4J to_jj*ie 

4aVt'iyi ^ _.ojl (_pala^-j1 j £i«ajl ^-3 ^Jill ^ ^yaSj jc- t liiui^ j-all o_^ui3 jLtLia 

^ jl (jAiii_II o-Lalc j« JJC IjjiJ vJuiSj (j-aill ^SLa 

l_jjl‘ —"' - jl* ■ •■"> jlill »1^ -all ^1 jl ij.h aj 4jc._jj vlAjj* >^» ja j_jjl*j 4 jjI ill 

j j—liLo ^_3 4K.ii t. (jjjuljlll Wjj t (jlAjI _jj-3j Lai 

t-inn j 4 ilii-a dll—«jl*-<a jj jjji>Vl ji till jjj cfcLP-^1 4 j jj jl 

4 <■■■ ill i 4 »ajij l__a IjiA (jl 4i jju*i<a j tLa 4<ag<a *U t^jjll tJDLia.1 

. t -frjaJI (_^-a4ll pjLa e_jjLa 4jL_al j-a ^gjlsj »n l 


4_a jlLla^ > *1 j (JSolij ' L>.«\ Lai ^Ja^all jjfLi jl Lj^>C. jJUjj 

(jal j C.VI Cjl_a jilLa j_a jjjlLaJI jjjLi jjJS ^4jjljllJ Laaaslj jl ^ jaLilj 

(JSjjoj I ~i^■ Wiy> ^j.jl ^-jA. all j^f tilljj t4j jtlll ©jOall fji jjjj l* n*kj 4jalA.ll 

4 

4 ■.. »»■ II (j c. ‘"'I ■■'! jill ja >In ^li.lj V j (4jl 11I 4n.11»a vllL}_jisu ^ ^lc 

4_jjlaJjll ~jlVii ^IL-kj jjn all jL jajC-'^l JjjaiJ j| S"LjjjaVl'' 

* 

UjI — ui 4 — a-a_^iJI ballistic movement 4j*iill CJSj*l\ jia ja - Lfuu 

»vn -n jjjlaual las j < a j*JI jl j4*JI c- LjuI j%l% (jja jaall j\ oj£> i_jja Jia 

^ jl 4^. L»_< ■ ^ La I4j jl _jj>All oJu^ a-jl^ml 4 ^ojj (_jj|jjll ^gJc. 

JlU tLL.vp.3kll 4iLLia ^jlc. JJjp j' jS-aj ^ c . jfk all 4jLa<al jl ^Jc. (JJjlj t^!)l£JI 

^_3 4 1 4 _ i^j j-k^l l 4 j/saVI jSjy (_$.ill (_Lel*ll (_>»ul — J-^ri Lajp ~ IjA jl 

(_pal_ < )C.^U jilajl)Liall jiiLk jl jJlljj to j'l aII 4jalA.ll (^pal^C-VI 4-aj^Lia 
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(JjVlIl jD CjLuiI (Astlll ( ijlVnl ^jic.1 dj\jjf)»i«a jl lajJalj 44jJaja]l 

_A ..nil (jl ja ^C. j]l jjlc. jl S^»r jAall AjjxJ i—ajUa j jLa) ALlLa j& 

pi jl jj Ai 4 U ,Vi l cnCij i*n-%. ‘-jl£]| pljjl La 4jk_pl 4 L '.nVi 


_3 La ^xaV ^DLall (J«i]l jljj ACjiui Jua) iajl Jpu (jjl*JJ A. ; wr . „nn ^lg-a 

^ . Uaall JJJ. "ill jc. CjLwiljJ JaOLolIj j£jll 4jll. nl 4a g al l 

ls— la. 4jl PET=positron emission tomography 

4 a^all -A. ■ ^ JaluuJI 4 W ni'i jU «pl£JI ^tjAaII AaAluia £• jla 

j jjL> j f ~- AjLaxll oj& .lC.LaJ (jl j£aJ ^rjA all Lil ta i (jl lilL SAllajI jail 
‘Jl «I"'H (^JajUl (JiulnTlll Ajjjla CjlaAluia JUJOkJ (Jjj-ajll aLxuj joiijj 
loLiaUaj (t — I • (JSbui: jLM j 0 LajjU Aaj^UI 4jt_)jjall <lS)l j«v*ill Aj laj jj 

.Jloll jJj-oall (_gi jaaijall 


t-|| jae. ^_fl lajjaa I jjJ £t 4 i»ai] jl jVI 4j t-kjitall (ja g u^i l j 

« 

(jjJ II a Jail ^le- l i ’n '->■ <JjaJ cllluiljJ (JjJaSJ tilljj l Jutoll (J-il oLojVI 

J V ^4 j ‘ “ '1■ "~*| ^g_).l 1 jl ^rjAall (jjja* (JL-cuiuil <■ " i l jl a& jigJ cluja.1 

g t 

j_a J^c. jlujl 1 . 11111 ") jl jSaJ <l)L.iUJjll (_gi ^rjAall AjL-aI jl <—Sj*jj 

jAajj t 3 'I (jaall AaL^aV 4 j■ ..I —v II 1 lg niS'i ^A < kwiTl ^gjll ^l g a l l 

tjjaj (^1 AjajJtall j AjSI jj^/ I ~1» all ja lc.jala IJOC. <-. aj-ajaT) Igjl ^Ic. Aowjj 

* 

4 ilia j j—-a gjAall La j^ic. oj^lc. Ajlj t l ag a ^Lalc IgJS j _ 5 Aa jll d±i3jjll 

1 aML. jll 0 jA-all Jjjj AjjLaa Ajllaj 4j jl (Jol-vall ja jls LaLu 4 ill A a 

t**il ^e. «i jh..ri a 1 1 aUi4iV 1 4jLou 3 jjl ^ 
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£_,i]_Sj LsJ C)l£jaJ ' 3 <*■ ''■''' illbLaxIl bHii AJjLa* Aj^waC - 

> j.* A Lgjjjj ^pll AaJU-aJt SC-Ujaj gja^all jl£ Ijlj tj jjjlSfcfl jl.i* 2 uiVlj 
»J j, .1 A >■ )jjS A ^ )-» ■* iVI ja aIuAui c.ljl ojlc-*^ (jj l> ^ UM" 1 ^aII 
IjjJ (J-ij—J J jlAaVl: jl j ji Uili tlfrjbV ( 3 j 2 J (> 

^ nl a M l A_uij Aju^uJI Aj^aDI c—llAaaJI ja Ac- j'u a v—a) jla& 

.^_a)l ^ * >■>». ^A'la (JjijjjSlj Aiapja ilnl£ lllUlaC - (JaAj -iS ( _ s j1I 


^gjll £ta]l illliij^J ja AC. j . A - > .a jjJ ja A=J j gja-al l (jl LaaJ j^J-j 
V» i j t j_)a,Vl bjlAijlLalL j-i) (jabul ^ylc. i 


^gic-j i £jjijjj j_)a.l <JjLa_pala ja A, j , l ^ -»C (JjLui i_J ilja. ij l^jl LJojI I iA 
A x\\y cllLajl*a (Jaaj ^jAll £lajll ja iL^LiAa ^jA -ttil jl ja ^C- jll 


j^ AiuUJj AjS_^x <Ajbk jwaJ r gi,.,nj i^LuoAoll ^ Aa jJl j jpjpll jc. 

A i A j l jj__j A_Jajl_^ll j]3 t 3->»M^y I ^all C-l_^a^JI oljJI jiC- ^lAjll 

4 _.< j-jl Auj^ajJI (JjLujII jl J illaaj (jUaill A» mu £ta)l ojbs clAajJijaj 

^Jl ilALvJudl ja ojaA AjjA l*a i—iJjj ,1>I I t>asll f-Aa jaj AjSj=kjall j 

4^all (jLu jjJj Ait ( v> ‘ ^ l ‘ ^ (3^-A* 

1 a ■* 'l l ^r- (^nall ^aJAo ja aAk i—1^1 'Iall A-a j;h la) j W } j 

^< j*. I I ^-Uj]l CjLa jiaia ja (jja-'l i-lDLa-Aa ^1 jl j jVI ^ 

s A iA. »l l jnj jli liliiS irt-all e_)jia) AjS_)aJI UjLa jliu all j 

(. j__ajl _a I—ll j JjA <JJ_p=> jc. T^ail o _>ba ^gJI AAUaaC- (Jilwij Jbaj] 

jSl aVl ^ )j (JiLuij (JjiLjiSM (Jj-uJ j jl^all ja ^ ula.ll l (^fll aJI 


- 4 iSjajsl lj AjSjaJi 
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^oll o^iia (jialLa jjx (jUajll ^jjjI j I lS_j±S}\ t.lj'.-.iujjll ^2 Jsuj 

Aoui__aJI (jlaLlttll AjaIIc <il]j ^3 Laj (jJI <Uua£ <_JjLujj <Jjwojj (^jII 

- ' a * o^iia] A_j^jx_iaJI cl ja^l ^ya AjuJal jf)A (JjLuij Luiajl illljA j t4_iui<iUI j 

A-Wi....tt) CiLajl*-a (JjSIuu (jUia (j-a £tAjVl (J*»«aj ^ill J->ll (^asll 

4_jnlnjll cl (jl jAy (jS^lJ S__>«iaJ (_5^)i.l (jlalio (j-a 4 j£ ^p«.j 

i^cuikjaJI lL)l^.j^a (_$i SJjSJI £"Lxjal ^ _i>,l l (j-aflll ^»ji-a o jjjia] 

t 

^ _k. (Jj _=k. J3 _>wu3l (_£j] £jjIj]I (j-oall ^JiLa sjjia (jl jjc- 

4_a^jlaJI iajljjll qa IjjjS IjJc. (jj Uj%J i4_ikj1 j]l oJA £ia. j)t\ 

^ _II (^UlL ^ jA. -oil ; a ^*'<■"* ^^jcJI (J^aall j»JA-a o_Jja2 (j-a _^j£l <&Luu> (j-a 

^ g fa. II (j^aill j»jLa a ^a2 ^ja (jJaLia (jli (jaj CAmiI) ^Ijjl 

— 4^jjaiiejl (jla jya t(_$ja.VI *" ll»tM*1_jil ^2 ^li^all A V^ixTl V (_gjJI 

<4jj.* all — 4_ji-ii-*ll — 4jj*iS]l clll_jlj]l ^2 JjolJI (_£jl liljLiu (jl (j£*af 

t 4 I J-. A 4 ■» > ,.. 1 " 1^1 A. £ v^.II (J^all 0 (j-a ^ l :.r .'.-i 1 JA (JfSJ iiOJ 

# * 

4 Jajll l — 4 J. II ^5 _<JI o_)ajL_ 3 (_j3aLla (j-a (_JSj ULu j U-il jfi jj\ -Lajj^yj 

Jjj-ol ^jilall Jj^aall _>iiil) iJauijVI JLaJI ^ (j in’il l jl CjjjjmCuII <-l)Laj ]V baj 

^jLa i jjUaj o^jlj (_jJI ^ji-all AutjWiA ^LojJajl (jl t ((jju-alsjll (j4 

(jJI 3JJ_>9 AjjLma. aJcljuu 1 «j ■ <3J i-jjxu l^jll jljudl ^g.jaJI (j-oall 

(jjaj ^j]l j^a^jllj aJjJ^ 4Jajl_p l^J oJC-Lum ^Aa4j j^a^jll clill^LxJI 

.(JillI a jjiJij 

'll (_£J_i <Jll^i-^all Jol^J (^i UtJl^Ja (jj£j LaJJ ^4a_«ll (jli til)j] 

CjUajljJ JjJjjjl Laj-c lj& j t(_J_^ikl ^'l_jjl (.jl (jS _jA Lax> _^jSI 4amUJ 
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^jic. I'jjla jl (jjSj ji aj V 3) <— alS ( J^xa j CiI a ISS I 

^jlj ifjL_S]l f.1_jjl Jal iiyi (j-aj& (JjlsJ <£• j»aj 4_lajl jL&]l <"lLaISM AiljJ 

£j j Sj jj Ujajj jj*jjj t(_ 3 JU<iVl CjUaJjjll (JiJij ^aI i aaI I jl flSlall v —uaJJ 
i y l <-,V I j> a AlautAa ' < *'«' £a AaUj jjallj Aju_yji AjSjxaII tllajJI 4 j1a£. 

( _ s _Ij (_5 Jjj _u> SjjIjaIIj <_l1^1i jaJ Ujiia jlS jlj Jja (ji jl ^ u-uj *i/j 

( J il-v't fljsJ jA (JajI IaI jl ajljl L-jjU-iinll jl JIajLaa jC. Ajlwll JTjji 

4_ jj£ Wn (jlj I JOm4 eJjAa. L ' 'I 4^"uAf . aM £J_ja]I .Jjljjll (Jj C^jiu) 

V Ajtjl_Jui Jail JJ jjj jA Ia jIc-JImiI (J ja_) CjIaISII Jajljj jV • Ij Uri J l. l l. ljk 

AaISII Jjljj AjIaC. <JjLojJ ajjj-a Ua Igjjlaluil <Jjaj (IgJ j» ^i*> 

If, ja. I I i jjSj ^jjjuJI (Jjliill JxB (jliuil jl i—i-Jjj_<aJ AaLoC- 

ojjuj _;U ^1$a 1I aj& fl.il (^3 ^Uull jl J-iJJj <l)a=JI jJjSj tllljLaC. JS jxi 

^_la_jl (Jjaj jl jjSajj aII (jl (^caII £JJaJI jn ill k —1 j »ul ~>) JaJjll o jkj 

L-aIu ijL\ d 64^ (Ja Jboljjll AjtS jIa jSlj oJjia. tljlLJ > lVi i a a I jjA 

> '-k j]| JL-AaII 1-iC. IajS ^_!AT.ll UjliLul US ^g Ja> II (jAaflll fSLa a Jjifl jSjJ 

(cingulate cortex ^1 j—aJI a j*ia jl ILojI jojjj te.ij.iaJI jjjUaII ^jUJI 
# 

j_aj «. jh./i i r_j •>•'/> j»LgA AiUSj IglaaJjjj ,_5j3k j ( ^j a a II ^ylc- aj!)lc 

. jLuil -Jl L5 J&I jA.aliijU LjAaC 

(jA»a]l 4-iAalaJ I Jajljjll jA AC-jJJa AjC-jasa f.1 jl Ua j^-i lAj 

fUj 1^- SjiB AjjAaJI 4jjll l oM Ui a jjaaII 4ajjAaJI jVI dll j ^ g . J> I I 

j jjj*jj AjilaUJI CjIaj^-i'iaII jC- I .V.»j (jJajJI ^SaJI jsjj ja jll 
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4 z' w 1 gjA all J jjjull CLjIaJ aLal £JjjuJI Jijajll j Ajc- Lua.V I olSl -wail j-i'i 
t Jl jj jjj£ Aa. Jj lgjl£ j jAjjj t Jjh-»\I <amll (JjlVlW 

J (JaLa jj*j ^ja AalwuJI (JaxsJI |xiLa a Jia J aAA JJj 

£_51 jj t-ljLa.Lija.1 _jj3jj Aj~>a I JaaS <■" Ala. IaLJ tAA^lxil AJljjj C- l mjl l 

jA_Jj L—ajI L_A^jAlla ^_9 Aj _iJa_j*Jl dll_S3l jjll a j_A J j <nVl 

A_SjJa pjjJa J J S JlaJI ^aljll l>® L$J3 ljj& ljj JaSa AjjJa_jC 

. ^kjjJI 4iJ]| (JaC. 


* I 

Uajjjj 4jjAa_ll bijljAal AaC. 1 All (JjLuij]I a jlA JjjC. 1 <jl lauJalj jAjjj 

J_C-lajJI jjlj ilgj jjauijaII (_$ jjlajjl (JaLall (ja£*J J AjLi (jA Aiil AsjLuo 

(jjJail Jc. Lla (jLiajL Axlil jjiaijj £ca)I jjiaJ jjjj til jJjjuJI jjiaall JW-a. 
LuLaj tti)lAj5j 4 jvj JiaII 4j£^>aJl j 4j&I jyi Cl^ISjaaII £_a (_sjSj ^uiji t _ s Jj 
((jAiall ^a£a a Jia ^"wjwaJ (JjJaaj IglAv dai. 4 jJ)aJ ilAj ja -nj a ll (jl 
«.-»! jA AijL-aA Ljajl Jj)| AjJajl_jll dUDlxll (J CjVj^jII (jjl iiilj£ 

t4jj jA<a—II al Sla-all dtj A*J ■ m\ j liuA j j LaS teAjt j 4a*a*j)j Ajjjao dl_jA3 

dl jA _all til jj 4 J_a (_£ j_ a_jJS (JaoI jjHa 4j-alaJI CjIa j1*i' a 1 I <ilL dAlilj 

_1c ~ jjc. ajjAj IjAj (ja Aj_)a] Ajjaj3 Igl IjA Iaa {AajC-AaII 

t 

ttljl_ 111 _a jLcl ^ 2 wU 1 I ^l.vswuyij ^Luil 

-v 4 K |j|^ A£jfLt!Lftll Ajjjlaill CjI 4-bJaj*JI Axiilali (Js£jj 

* 

. " '1 -'- < aSj^JI Jj lillj (Jx9J jj Igjllj i til!jj a jlaLuj^U “Ua Jll 1 Jg'i i 

Iaa ^ *» * 4jujlj (Ajasj alajVt Iaa ^a ajIiij. uiaJI Ajjjjaj]! CjIaL^lU jLaJj 
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I_jjjJaj UajJj clul£ A i null ^ _)>]! (_yaill e^yii jjl 

<■" ll <ct><j_ill jjl |Jj (Ajdl 4-aC.l^ll j 3_^Jli£11 oPa I. jjfull (JLjVL J£ (jjtojl ILL. 

(__pa_all _Lai AjjJa^pJI ul jLoVI (j-o (JlidLj .idSl djjjinJ lliljdl 3 jjAidl 

j^jlajll 1> «a3 _jaC- (jC- l&^lj ^jjll fl .'■s.ll 

I j _ft O— 4 _J^VI J dllUill i_)Ull ^gi ALt£ l j&SluU >_a jjmIJ 

(_5 J_ II vil^pji _ all J _jLill Ajd n ''J al£u!iU jAall j t. ujjII (^Lloll ~ i _ iljSil 

U —1c. 3 _c- t(J<*>» n 1$ tsi») All nil Aiuj _jj£. Aj_j*1 l «M kJ Aic. d'j ]jj 

(Ajfua—*JI llllj jjnll jyj l$jlj 4r_ dl (jAiJa t _gA}Lj ^^£1 ^l*jll 

oj—jl j t_L£j (jl JI Aj^Iaj Ljjl ^3kl t£- y^ajjal\ La ^gJI Jj-oll Jja j ljj£5j 
—j ^glll Aiu^LJlj ^-all jjLj ls^ L»V j^ill -L^p tJ jll ^^Lidl 

{j—9 A — Jjiill A — Audi sJA jjjG. ^>J (jl A*j jAdl Ajdl _pj}/l >— Vilhjll l$J 
jjij (jl AjjjuoJI Audi) i ij£*i _^S» jaJ Aj.laJI (JjWill l.i$J ^gi^xJ lJu£ <aJjqLH 
l^dl ^gi Ajdll £• jjJa_ya ^3 jj£iull Ig-dl LU j jpJ ^gUll A-jjjKlI 
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jrU«J 


.i_Ja£Jt (j __4 (Jlkd jau ^j ^b u i JS 
a Cy —“* AJ bj tJalj fj/i\*ii JaA 3 «illift 
.UaaJI (jjjJa <je Jiljfl ^ 

AamjaJI f|jj fjiaajA c.JJ JjuJ) 


IfjLflj jj& ^ J>«VI 


(0-i—J (ji Lois Ifw . a .Q (oJulo Jl (JJillak (jA jftljj 

jJjuU ^^A j Sl^ol AjILui (La AjbS] b^jj Ajliij AjljL_oI (jjJ ^JSII ^i.jLjj 


( J jjui—II <Luo J*->j dlju-n <. . l l > l ... Vljft La ta-jjLall (_a_^ia Aic. Jai l ^JJ 


: .. j—LlaII C. ij fill Jjj Ail (el ^AjliSJI 4 . >. .nl r_ ejLil ^3 a£^^. pj 

■ i-*lit •nI ."... jk*') C^blS I£ 'lI "VAio*lui ^jsT a.VurJI klslual j 

"?td__Ij (j__& lliui i_a^)C.I lift lil |jL*T :l^JLuij jlc. ("I 
. >*til <iKj Laljill i-lir-L-aj jl jlS-oVb u! L$ ^P ^5^ lift V * aJjLs 

(Ia— a. Jalkll jjc. (jl ^ • Li* hi 1 jj IftjjC. jl l^jl _^oVI AjLiLa. 

—9 J■ . i j VI <_£j_jSJI i—A*-aiII /y* A Lil-^ Jjx lift ^_il*_i 


(iii^I A^-£Li jLi.>il j (g.all ^C-.iiw-all AaxAuJI ^al>l -^11 ( _ j^j 2 AC-LoJ 
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cJ _alsii j ao (ji jjj —uiYi a£1S 4 JL 3 . ^ ail». ajSj c) 

-g.- "' a .lie. ^all a_^ui3 AjL-a-all Ailaj-all (jl 1 _s^jxjj tAjlaliU A•vj- t.i.^ 'il l 

2 -.N ■ ■■ (j-o jll (jiuti V (jjll Ailll ililjL ifl . (jxi AjjJt-a AijUa olll <^3 

t*'i-v 1 JAuLui Aj_j«aC Ala-_^a JJJJ ^1 Ail <AlaC._j A.A-a (j-9 <—llc-YI ^"UaiJI 
Ail-iSa j-»VI Jj-ojSj ^1 t .Ula. <jo ^LlaIIj ^Ixjj <jl Jj 

S J< 1j wi (IjIjJYI ^ylc. ajlnj.ull ilia <Jj (ClLalS tjA a j£IUI Ai»-oj 

4 jlj^a Sakj cl^lYY-i j CjIaISJI till j-al ^]U-a iiao ^SJ Ai jxaII 

4 oV^-* ^ujiIj .IxJ U 1 jbcuul ^lll ^a]I ^3 Ailaia i_)L-ol t . iViC . 1 _ U tu J 
^ .; dljj ijjjlJYI ‘. »;U I uiLujja Jjl£ Igs^'aSl Ij) JWernick’s area 

^ el_ft Ailll cJullaj jU Alii (. n»It lift ,jl 4 jjit £—>Lill <jjSll 

f 

.^all (3-0 Alda (jjlaLLa ^ AllL& A?*jA? »jSJ-a^a UJ^ O' 


_ill AjSjSJI (jt LulajLt-a (j-a _^)j£YI (jl L^JjLj i_jj*J 

dij3jl AjjI >-in 1 J tSjJ ts^ l**j] — Aklll ^ _>^iJI ^-all L$j 

^ a Cj^pi 4^-ail alh< j&lj-a (^3 <—llL-alj (jjjL^ioll (jaLill 4 jJjJ 

A « 1 '!-» (jC- Ajiuiajll ‘“'I (_}. tllla jL t -a ll a 1ft ^lj 4 Ailll t. tl l ia j 


CiYlaJI AuiljJ ^ ■ >■ j2 ‘ aJjia-a (—Oja ‘Aiillj JSaJI 

■^a I 1.11 aj «J <—j! ajlstxJI Jjl^a. (jYI 4JjSjP (j^Jj 44-j ji f-itl l AiJa^yJI 


^j..,- II ^ all ojY' O—o J£ AuljJ ^ CjJUI ^1 eJj3=JI >ljUjslll j 

_II (j lojjpJI t" iljlaa II jj*-a (jlc. Jjj-aaJI kiill ^ Laj t—lL-aall j 

All j j AjjjJI A-cjUI All Li. ^ j ol=J J a33>.j ,^3 aJS 4^all JaUlillj 
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ojaJ 4 o i_iLi£i£V 4oa_j*<«]l jjUall eJA (jl ^JLlilaj ( ^iah jll 

. 4jl11Ij £t«aJI V"''£1 g- (jC. 4_Oaii)all jlSajU l.gjJaJ (_jC jUiaS (_ 5-2 

£Oall 4jU<al t _ l'i-»ij 4jjiill djlj-iall (jl JaS (jl jSjlL __)J.S^J 

4_sj_jLj -y" V (" ( ajlSV" loS^)^ (^juoj tljjlaVl ji t" 4»mii r LOUaj-ol 

A_ui_J (Jl5L-jyal (jJI e jaII (j-caSjj V 4ajxill i—ll^-lftll -lla -lie. jl iJaS9 SjeJj 
jl oSJI (jl Ja iLcjJS (jjrtl ill ijjljl (jjaio (jlS US i4jjila]| <-l)YU 

Vj 1 4 Jt HI (j__4 f I j I jl 4jjil]| S jSljll Ja&9 (jj^UJ V ^=_*J1 4 jUoJ -liC- 

1 _ajlj t<il!l (. _ ll xjTiSI (jal j-o (jo DjSb 4_la.jo» (_g Jj-hI (JliiaVl <JU (jjjjSj 

(j» Su i" < ja 1 ajjl 4ojjjSa oljxal ^Ic- i^lSiall ^ij 4jtJJl 4 Vi i 

* 

Sjjtal jUU I ><aaj (joali j ‘ a ■s. 11 » y>U i us < *" *1 ,'j* ■ Ajiilajll (jljaill iLijfU 
l «M Is J ~ ^3 (jjjjA^JI (jjlljmjll (jl jUll j ((_£ jilll .>a»"lll jl 4_jji] 

f. j_jJa ^ a iS_yJ (4aSjluillj 4 - 1 ,‘iLhIII ^gJI jail (jic. Ua (jjoa 2 (jUaaj 4 i» 111 

j__A 4 i II I I_Sjl_la jl I jti.rtVil joSVl (jjLiill 1 joii-aall (jl i.~ tljlil mill u.ln.Lc 

(J-oIxjj j (Syntactic 4ajajll 4_nollj ^4aijjajUauJI^ 4aIV-ill 4_mll (jaj oulu^a 
(j| i*» 's j l A »II I 4 jl (jaXoLaax (jjJixa UAjLuC-L U^j-o o jaiS cUllajIsj 
(Ji jjUl l 4jlj t(_jjiill JaUall (^i bllala U$-Ua3 (jSxa (jajA 4jJ]l (^ajU. 
U-V.' ‘ ^ (jJ‘nl “'I U jlaxiij ,jl (jS-oa (_UaJJ (jag.Tkjll jjjjA jjl (*-3jaj (jl jUc 

(_j—aJj (jA_ll J Ull (J*aa__3 fljSJ IjA (U^La (JS 4 -^l l n < nl jailai-* 

(JjlaLa j-s *< (_gJc- (jS-oJj t^s-aJI (Ji.lj (jjsVi~> ^ (ja*3j^i 4aUual -IxJ (jaaijijjJlj 
4o3tA*a_ll is_Sjl_lojllj (j .*kla (_j_all 4jjiill cjlaUo'yi jjaj Jai* jaa-oa J-aC- 
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1 -ag ^ Ja.Ju (jjjlll ^jjuLuijll (jijlA (jl j (4jlU j 


jX»'i "i _ill i_SuUa^l] 1 (Jku ( _gJU-sa*il jl^aJI (jaj ^gil *1x111 

La^Ljia (jjAUaijll (jOA (ja JS t4jil ^> . ^ *11 ^ihnl l ^ ojjjjJaltj 

.Aih^oll l^llfLuiL "bjlaVl” A*afaJI *Ula. (jfr tlAj^kjll <^3 


< { jj_iialall (ja (_^l ^ _'ij V S ,-^ll Sllal lljii jjj$Vl «■ tiinVil l (jl 

* 

^ j_II AjuuaJI tliVLaJ ^<j... v . KIl - j . ..q~~'U j* 11 a j tU^j^uu likio ^jjL (Jj 

Wernick’s <ii_ujja (Broca’s aphasia 1 £jjj JJ 

■* ^_uilull < xJJa^a «il±laVl (j*® J-ic- ^ ^>sl (jl ( 3 fuj (aphasia 

■ 'l l ^<1 1 JjIjj AjLjS jSi ^ 4jjx*-all j Aiill jaV (j /iu a u j uA^ 

(ji ^aj 1 jA £-a jUj ?illlal£]l til y *a £a.jJJ ^ jSi <_j3 <j j.t-. ^1 1 <JAI« 

J. >»a_i Uijjxa fS£i £tall ^ 4 jL«oI 4r(j\l 4*111 ilAJ j Kj-a V ^-vg 'al l (J jSVil l 
language disfunction 4—*11 —II <JiaJl 4ilia-all JaLuVl <jl ‘-^■AjSI 


, <> r A\ ^ 0 V*! ^ \ a A i t k^n l t ^QCl. L 


4j 1_^al (ji I—£JJJ Jjj (^C-Ai j3 £-1 ja. tlifJ I A“\ I ^le. ^ jl 

tlijA—a. ^_S t _i;>.i '.j jjl (j_ SLoj (_^iaJI (_>aia]l oj£ii jUjJ ^jiiuJI c J^Jl 

4j£jLJI 4aj!&all oj* ^jJc- (jllaij t^l£il 0 _pall (JJAt (_)l jk*Jal 

^5 1c. I j_A I^juLL aSjy ^ tap hernia (jlajll :& ^i Luual ^1 

jjc. Jj^JI _®a ^*-al Broca’s aphasia ^Jk^o <jl j>a ^c- j3l 

^|—c. ^a JJL j-J: jy, JiSi eUaijj l^JJJ ajlla.1 (^jll g rlk . ^al l 
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jaJI 4 jLxsI jl iiLjj49 Jjl£ (J C- Jj i_jUi ^Lall <....,Uilo dujl ^ AY £ 

4K.* A l“ ! jA ■%. ill- iO 1 juijVI l . > H Aj^lj ^r, V ^|1I ojiiS jx 

^ _Jj (J_jx £_a < _ f lc. SjJall ^ jixc- S-^jk*>»l lojjlix Aj_>*1 

^' . ^-.l j ^IxKlI (jjj SjLu> ljUJj oiLi i'llxKt (jSJj tjjll-.ll 1 *ij 1 —'I 

jJal — iJI (J JiOUll j (Wernick’s aphasia <4^ jP w aJUJI oOA 
^_jll AxofaJl AJLaj jjjjjia^ j4* O* (J^ j3 jxll lilllj AxxalaJI 

4 Halaj I_£ jjj 4 SUu ^J| jj]| ^le. 1. >.jl jLxJ 1 g V- (* l 'K'l 

• (}~ ^ * (J^“* jlajl) ‘liLjjjfl 


a _JLx j ^_ <Jt AjI _u4>] jjj iL)ls>lxU ^ '14 (JoIaj (Jjl dLjjja ^jaj 

_all 3 jii_3 iL)VIa-a 1 (_jjljJ JjJaj (Jj^. AjjjI.) ^->jhi*i jjJj AaS-j tA ■ mII 

— ijjjj «tl)U.ja-a3lj kl^l^Xal) t—AjUajJ jlxjj Ixj 3 AjjJal jaS^I ej^Lua jB J 

( 

Ic. d 1 1 iaj jill AjaxjjxJI vllVLaJI jx Alxl£ AIuLj tillS ^ 1<~- LmUmJj 
4 II A j J all Jajl jjll L&.ViC ^ InSn jl jSxJ Alx'l~> all JiLujll <juLuil 

jj 3 a J ic. jaVl J.<oVtj j i^cxll ,ji Ajt>il jjsVI jSljxJI 0 JA jjj (Ja-oj 

<-j 1 jLu^aVl j jjjaxjuJl (JjinJjllj 4j jjixil 3 jjLill (jlaljC-Vl (jxax_> jAmjj JjAa. 
0 JJJ jl j£xj jjjjl AjiU^a'yi jJaljtVl illlxjyljx jx .11*4 Ljjij <Jj tjjSjjdl 
jx -Wij il&jJC-J (jialjxJI oJA jjj AjJajjixll vIj^yLk^aj]! jxiaj AjUxal jC 
jjj loll jjll ^losl A > jVi i'^txJI 3 j«9 jje." A jxjaJI CjbiijjJI o4A jjj 

. l,)U 11 A^lj^yi jSI jxllj I—iUa ja-all j u-CAAJxII iIAxjItUx 
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(jlj— Ta.1 3 —jIjaj (jjilll La$jL££ t _ s ic- (jjs £y> J& 

UjLajuii dujgal jjijIjcSf! dilaj^taa L5 j^- Jl jj Vj 

Jl jj V J <3»MT>11 JU-a liiaull v_u-aC Jlaj Ap jj3j g^<lj 

aj& (juMl (jllajll £jJ j c5 ia=U (JjLJI J h al l oil jjLij I Jjl-i JUajll 

Cjl_jjlx (j—C. 3 JjIaj—<JI ^J £t-all J J=J (jV (JJSJ J t>ai>oVl 

jA j jjS .!=>. jjJI laiLa (ikjjja Jjl-V) Jxau Lo (jl jSillj 

(J^uu (jl (ja (_sJc.j t3iAia 3jjjjj 9 j3 (jx 4j (^ Jv j Laj JAiJI A. slfil a 

i- J ... Ijtli ^ 3 jjjju j jj Jl ji V (_f jiull liVvs all li$i <Lkll J jmU' J 

"'l l ^ a jJI 2 LS k. 9jjSjj (jji <4_^uaJI (jc. <j*ljll 3jl;U"il l 

(^i 3JjC Vj iSilLa JiV-i (jVI (>a J3-aJ cs^ 2 ^ i^ 43 ^' i_JjLiVlj 

* * < 
3?jl*Jl JjlaJj ^ _jll jjl-iA £ _>"i J -5i« (jj^ O' 8 lS- 1 ® tS^-S ^ 

'y 4 ...i-vl l CllVI- 3 - (jl ajlia ^yll LiL-ajJ *~ 3jLualj Aiill 3ilc.J (jJJ 

J j l a a Ajolx^JI ^ j >a aII Jl; AjjLwtlll c-jl^jLuixil (j^ (_£l a I jl _^a t * iWl 

(jC. ^ilj (jiS (jiaJk (3kla jA j (j^aLiJI <ilaia JSJ d 4 ‘ 4 .‘s ^j-vll dll ^1.jyl<all 

(j_a ^11_C- (J_2 djjiaJ (_^-JI £i-all 3jjLa*-all AjiJI (jJJ ^jjiajll £7 jl jJI 

^ lr, > ^~~'»*i 4 _iLlA/U ^ /. j)V->\^ jj <jtJJI Jj9 AjjLmJI AjS_^ 2»JI_5 ^ J . . iII t ~~ l l il l 

• Aj3 Jl^a. V (jiljc- JJC. (Jiaia 


512 







. sa j- g-V' <_JUA yh *Uxu jaA £aA »j*iS ^kLL* t ^ - > • Jii 
Cal jLuia (j2ha1 (_j jjj^j ^uij £a jmuVI <£jjiA t luiiA AjjkIA 
CaLwMj t^a CiJA.il Lai £aA Sj*i3 AunjjjA Ja*^jjA 

A jnA Jj •>- g.. .aaTi Ajitu^HiA AilA ( jlalla 4fr jasa A 
^couaA oaiA j>^iL ^ jA Sylvian fissure yilj«*A (3*iA SIamaA 

JSu2l_j ail—jjjjjfl Aikla JjJaj jjlajj ^jlOaJl (jv-aiA (je 

■L—i (jlal—La til(jSjlfcA (^PJ*flA t-LiHIL ^jjjSj 
( d A_jS,jaJ ft> j«m— t A ) j»3L_SA J >sl |]*-"* ji A^Ijj (j3 JauijA 

flj—aJl j«5L_iA jlOuajj f^iA yk ftLuaVt SjIjJ yk (tiaCAj 

Sjjaja AjjxIA AaAxaII ^$a i£jl jA < ijillll (ji (jiaA (jlij ^^aIaVI 

4__aj* (^ilaJl ,ani>A Jiajj tfLuiVl Ajaanjj ftpljill Jla tCalJ&jA 
.^IajA (jjjjjSA (jji-aill (jju Jsjjj ^jA uilalifl (jA 
■ (^j£¥t CaLuuijA AauujjA CajUa^ll ^UA JoaIA AaaIjJ Cuj B 

y—k CdL^jA »JAj ((>a^A £UaI (^3 Ju UCaAaJ (jwjj fJ (jSJj) 
4__£Li1a «**“- j' ‘*1^ ->*jM (ji (j* ^pjA (_^!c) aLIAIa £aA » j£k 
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I- ajhli J Jli aj) IjU, yjJI CjliJaJl yjj AmL 

ili^Laj (joxm l^iaxj lg-Luaj SjjIaJI cjlaJbJl) »Ja.j JS ^ I jSA 
■'N - ^j <3^ 1 jjJju JiB Ja*i 3 1 yiiojj i(tp ^Jfr 

A^lj ^ jIum lie j^aJ) a ^*i 3 JpaLLi i_ij ^Jj 4 ajj <^41 <jjj 

j_£. 4_!jaiaj Ah»o..fa« Jja^a jjJI CiLa^m) .Jjuaajjfl 

.(mt-11AA ojLJ 


f I^ jg"' ...V I c- -■" (_3 __Luu Cj^lfLtia <a»l_yj Liji t. i l 'V JJC-J 

La di’L. j jj&Jj ,jj «^all Ailiaj ^^Jc. iilli ^*-*11 ^L^aj cff lc. Lui^jib 

V ^La Aiiala jljii ji LaS* tAiJajJl lilL (J't5r. _jA (_>*d 

1 £t<a ^2 4 ojlmll (jVil *i<ill u! ->) iAijJaj tjl-isa ^Jjy jl ur^S 

CjV' _=>■ j] a til )j £-aj t Jaall lift y n»y ^idsijli a-taVl ^ Ljaj'l Ci jj*4 

4jl—n-al V, i;. n j ^iill Jji jpjjJ jPil AiJaj-a]l dl^UJI j* J| ^ 1 H 1*v 1 1 

f.\ j (jx £t-all (_jlalla Ajjoaj LaC 4 jjuiLJ ^.ulLa lil ^ail ^ Ajla-a 

4^1 liLujjj 4 ' jitf- JIojjj c4iiii^a 4 j_$*J i_siUa_jJ SjjjLall 4 < \ , . 4 i l l 

1_A jLucL -L—flS <_>-J—1J tvJljl jWI jjJa ^ I gUtsT) <?.Lyl ^U-aV' j' 

a4jSxll ^ j£J J ‘» ‘-iiUij CjJ j (jialla j* »—i UasJj 

A q<U j * <Ur_ ^jj t_j jj . --Tm jl£ Lax ^xjI /g l) oiiLdl 4-lj_^]l o ■ - g . -j LoJ2 

<■ a*J L. jll t*U*i jl V \ 4iiaia ^ ^c-all 4jL*al (_jic> 'bjlM 4jJ*J 


-UiUM ■ “o4^J AoiiL La 4ialaj jjji «4 aLx1a 1I wlL ^3 a jS_^ai« 4 jj*J3I 

< 

j 'r~- j -s. i ^ic. Luj jjJI ^jS3_j iLa 4jL-caJ 4 >JU iijL-al 

*Laa.jJ (jS-aJ vltJ.T-J ojLill jlj 1 _^A < . l la ^i &Vl 4_*j-« jli j»J (j°J ‘_>*-»lfa 
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AJajli. •joul I jl j£l_J t^-all (^3 > *i l jalt . i _ s JJ Ajjiill t __ual__)C.Vl 

t o^l 4 .. ..'.1 1 i 4 .^ lA. .1^.1 j Jjlio .1^.1 j ^cLuil lc- AS'^IaII ^j4JJ 

.^ o -v"i 1 aj jj < 4 ■ >»->. ^ AjS_^a. jl Ajjui^ i -il•». U». *-i^ ^3 (jfLoJ V 

J _Jut tilli j t^.inapJl j jlaiall (ju (jsljjll ^.IC. <UlaJ AjJlfo 

oj & V" j c^JVJj (jjiluii j»UJI ^V i U u l l jjLull I jLs £-a 

.ft/ill 4 ' 1 . -i l ^jc. 4 y,-N.t il l 4 jjj-v 'll JJJU.134J 4jW .alt *11 AjJ» trftll 

^lLu^_<JI ^ Aj^JlIII J agrammatism Ajjajit a ..ntl l i jLc-j 

lj iW*i ^ le. aII i_UhdJ ^jil i il i iij util f ^]&• AJV aU ^JxIuiaII 

^1 «J| cs _A 3 **jJI jLjoall f. ySa Ia jiajj jA*4J <* v~> l JAj_jajil CjUDbdl 

A A_ui faJb A walaJI J—«Vl A—ulj-J £ejJ—J (ju ^aj j ta-Iaj 

jj_i]| J^ita. aj'i.ot!! Ajjkill JjJoj CjU^. jb <> Cja*j agrammatism 

. -*. ^_]J A_iill CjljjiajJI t il's. >.*n\ qa jJjS 

ijj ajJI Jik-ill i_l jjC ^3 J] «.V jA £• jjj t— iL jt .i , n JjILo ljJj/1 

<\\ J t ^ l *\u jja 4 q \ a * ^Jojj^-o Aj^Lall frjA^a ^3 

4 j l djljjjl aIa^ L*-« <IjU 1S1I (J>iiLt:3 -Wj ^ * *'' ,*j» ■ ^ii 

4 ... A__llaJ a jjA« ■ -'' .'J* "'•» eJfc j (Aj£_^ >*.o J_ja^o 1 a j^JjC-I J&9 

jjiill i— lU^al jLUl elJaV' (>> Jj4jl ^aj l^Jj tBroca’s aphasia I^jjj 

jj— ill A —jli! £ -a tA_jA usj^ JAAJJ ‘Aujja Jlilai qa 

^A Lojlj tAjei] 1 <o<o~v UljaS ‘ISjja A ..■'■>. jLiic-l la^Lui £..ii^il 

A_ujljij (jjjjudl f. LalxJI (j-a jiiS JlJJ VJ A^aLi. A K >ax Jai2 



t5 _Jc. ij$£. (jjjjjJyj ij \jll Ija OjSsuj aphasiologist a-mjsJI 

■li&J Iaa ^lait AjL_al _jj] Asjh_j]l A lull pliujl jJ jj La (^Jl lilli 


A_illl c_sjl_laj (jl j_ 1 jl $1 _gjl j ( _ $ i AjLUl A2_)Jla] jljaS clljJa. ^IC. 

A_<Q=Ua 1I (jlJ_S3 jli i£c_a]I ^3 Alua&iaj a jjIaIa (jJaljA ^gS SJSjaIa 

A_jjIj A 1U. cl)*»■ ^ 3 ■.»■•■ « < a jaa Ajj-k ill <*lljl nr II «.ljL) A . >-,1 A. 11 

A _JjVI il l S_jL_all AjLJ (jl ' IaLoj (Ajj^jII AudaJl 4 juIsj 

Jl_ =ca1I £_jj _a jaaJJ JaI£ (jlisa ^1 (^Jjp primary visual cortex 

(jl (j—A ^)jSI (jialjlal JLiJI A.mLi lift J (C_jIaaia 1I c. I UoU JjUaJI (_g_j unti l 

.Aj ^Laj 


Jjjj (5^11 JaOiXill ^iljall ^AmAjM llj dlLj 1->*ill ^&l (jA l.la.1 j (jl isjj 

^_3 d)Ji_St ^XJH C_sLauSVI £A J$-ia “ ^Jjssj]l AaiUsJI JJjuiSJ ^ aJ aaIja 

cLJI£j1a (jA (j_jjl*J ISjJJ A . j a 1% ^yjJajA (ji (jjJJJ 4(jj_^l*JI (jjsll d)l Jljlm 
_ j]l A w.ij*^jll t “ il -»KU (Jolaj (jA ^C._j)l C5^_J ^J|~% 'ill Jcl_j3 s i A* aj Ia 

(jjJ Ajli ic-UaiJ (jj.1 Ijjxi l«cj«c ><n aj$Ja (_y2 j-Iju t^^ll a I a tJ I (_g ji-> a 
!*■ i -». j ■ " 'I ^Kll (_j joa-o (jA aIasJI A 'oU'^H Ajnll ( jC A TO aJj^-uij (jl^-oV 
j-g-al Ajj jV £ fils a cT.iLaKII i—iijjj jl cliLalSll Aj_jajll Ajl^ll (jjSj (j)^. 

(jSlj i|(bau jjJj I » • ’—■»; c_sjjJall j ililgj-fall j JlxiSMj pIa*a'}M <—sj£ 

• clilj jxj^z 


aj_& Aa.jjSa 1I ajiSSJI dlljjirill (jjJ (jA Ajl jSjllj 

JjSLa-j ^JA» j o y IjUaSl J rjil y I Ajjtull J ^ aKjIaJI 
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Jla jya t'il ojft (jxjJaJJj «UjLalSIl Ajj~k'll aJI^II (jjA^Ju V JaSS 
,JiklJ AjjjjJI 4l)l£jl*JI ^yll (Ja*j 4"^Jl . ..IjLaj (j-aj (j]j (jlS,” 

IjIjSj_j l_jplj5 j^A <Jl)Lal£Jl (jA »3A (jl Jaa^Loll^ lALtaJI 

(4__xJ]l (J Al \ AsU a)I AjsII (jlJ J3 La iJSuiuj t(J_jial<a jl (jia 

(j&j Lailj ^ jiajj L al a VLtilj eLouil (jl 4—s^ajj 

1 j A £ a (j__£Jj (Aa. jaLa Aj3 (J^ulJ ^ i»all I^A i_iui^.j (jxj <J£ 

tL-<3_a ^1 j jj jj Laja ^s-a-u V function words aIIaII <l»La]£]l oja jjli 

^3 (JLojj Lojj iill.il .1^.1 (jlJ lAjilll (JiJj v^jULja^U _ja.i ^slaia 

4 aU ^11 4 'all i~~il «K - ^ (_il^ia_ijal A_jlj (jJa^jxJl 1 »• *-j Ajjl^aj 

pjj- AaII (jj mYa-^4 (jilejiile frlc.^1 L£aj 4closcd-class words 

4 j'il Ml J ‘s j_j' AaLuaJ AjaJJ^jxj A&ljuaJI Ajall i.‘'.lLi.l5ll LoAljtJ I *.a1I 

ja j — (iilijjja Aiki*j aLjjj-o) open-class words A^jiLdl Ajall CiLolSJ 
. C Lu71j/^l (jjj inj.i-'ll (Jwnsl) ll.W'l JELaj La 

V] (Jj3 (J j (j-e 4 AjjSkjll AjuUaJI j4*xSL> ^3 iIl^ISuaaII £CJj-aJ jjj 

jjuluSj tdlj JliLo (AjJajLuAll 4 - )l 1 ^iljlaVl oJA jLui.1 (jjaa.Ull (JjLx l.olj'v 

U _lc- _11 (jii_j-alill t^jll u'-^i C5^) cj'®?-*-* 

<jj_£j ' ^jJa^oll 4 JLjvI£jum _jmSJ Ajl (^LaKll Ajj)~\ 'll aIIa!) 

i_j^_U aA ]| 11 JLaJl _jA La£ 4 L_jjrvA jL*C- 4 ~~il *nKll 4 , 4*~il^H» a 

4.->I i." m» ^a aljaJI Ui.1 ,ll_j]l 4*Vi illj t -Q ^KU AjJ_jA Ifr^l_jrLlul 

4 ; jjIrijV 1 4^jl jl—_J*J1 (^3 (Jj^-tvaII ^LiaII >JliljjxAa Jaas Lii ja* _}ut£> jSJj 
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Ja _ jLall j i *■ ■ "t •*>■ (_ J -c l C- (j _ 1) jl j.1 _jj j t ^ ... laill J ijllaaM 1 'K'l^ 

1 aj3 4. JAJ 4./^ a djlali-l qC- (. 8j 43 IjLlIJI JallliU " ^aLlall" (J^laSil (jl 

^ 3 jjSa'II (Jjial ojjS 4j uliaJjl jl Aj j&a ajla i _yai~yil\ (_) jlij La I jl jAjj 

lAJ iij ^ 1 jv‘>ll.._j 4 »j-il ■% II tjla jixall (jl j3jj ’.(j _j=J o_)L*y jl tJ jlVil l 

^ji>_jxa l^aljAaml (jl (jC- ^/Lja3 l_juy (31 l-$i j-4-£» j (jSlj i iS jL ^ a 

oi _a ^Ji (ij>S=Ji (jl^ jiy jaVl (jl :ljU-a (Jjill (jSajj tUaiJl 

# 

jjC- 4laV i—) j_jJ M A'l ^1 ^jJa^all Axa _jVv hj Laa ^/Qaxa 4lAj 4 I 1 L 0 jixall 

(jl : (_j J ail 3j__*ij tlgmA't Ajlg-ill Jalij (_yJl (Jjj-ajU o jSI jil A j . ftlra -11 (jjiall 

. ISj^j Ailaia ^gi "a jS^alia” ‘" < ■ -jl Ajjajll ( fijlia_jll (jlS j _>°Vl 

Jl I jl jj (Aoxj^JI iJljj/Lro <jjjjxa]l (jarvLllI (_>a*J (^IjM IjA (jaa3ljj 
( jjfil .n'l.al l (jj^jilajll (ja jA v_uxll liA Ajjl_jaJ*al ^4£- (ja AiaaJj La 

ajjl—a-ail (jial—LaJI ^| 4(jajVl (_5 j_^SJI > L r~i*>\l ^gjc. IS j_^J 4 ila'i al 

l j (_gjll ^ -°l ' Aa(ja AjsIj 4jSJ elia jl >4 ajL nil (_£ _j^VI 

4 i l i .-i l (j^ ^ ‘i | bTi djj' La. ^g3 4 —Iuj (jl (ja 4_jXk^l jj • ■'» ’ll IjA (jl -iJJ 4(_JalS]L 

^_A ISjjJ A.uUa (jl Ljajl (jajulaJJ j (jjl'lLaJL > " VS % 1 4jL-<al jl V jam _pSI 

# « 

AajJa jll Laj l t 1 jl via wj AjS_jaJI o_jiis]l AjL-cal ^jc- Ajlj 4—u& J_^a-a 

(jl (j__SaJ 4_SI jjVI t. ii-»ll 4LiVLa. (jl _j j ia S'l l I^A ( _ s -i*Jj .Aiialall o^A (_gi 

j5l j iiii LjljAao bJaji Aa-jj iAjS^jaJI 4^ U . ^ I _jljl (jC. Al jU aa l l jjjSj 

(j^JtaSail (ja ■ ^ j^'l ^ Ajj^all AjuiaJI Cjj/LaJ 4 I 1 Ljlia Aajlu l^-a .jh ^ 

(JLiaS ilSj^jJ 4 ^g„>,/i^a (jl h-oyLall j ii«_a^L».'yi s^jAui 4—jl* L ( jjyi^ a J I 
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(jial_gla (jjj_JJ V Ajjjj. si "il l Ujc-IjS ^ 43ji-o VjUJ (j jl . 'lVlj O-afr 

i a j ... j 1 4 jjjlajVlj (jAiiicJI (jla Ajja^ll -IC-ljalLi ^1 jiWI 

# 

. (jjliJI li* ijc. lia.v Jjjualiull (ja -Ajjall (_paJ*j 

4_ijpkjJI i oM L»jS^oOJ (J_jsll oJA (JS (j) 

Jl_a. £«l j jfuj l$jl Lai till jLfc <^3 AjjIj (JjSj La Ullc- ISjjJ 4liaia <^3 

t «*1 L. jll (jL.1 »j« 4^oj (jlj ■'Ija'i jl 4jJ 4’jLiM^ 4 tli la 

_jll 4jLuial1 a4A JjLul 4iilaia] Ij.IjWj Aj jmi'i«1 I 

« Ula'-vVI ^a 4ijJa_jl] jSjadll Sj£s (jc ^IVill AaJ*J 

4 - J -v i |jj| j tiiilj (jC- JJ'-'" 4ijia <illjA j (Ujlu^JI j£^aJ vjla 

* , 

<ja V Ai Jjlaj jlj 4jdll i t'llhjl ^.t.i >i jaJI jS_}ajll JjJwaJ (jC- *—kS_^all <^11 
»lV»Vi ^jll ^tall l o* l Li j 4 jl 11I c_kjOaj 4-laJ^i. 4 S) jl clllj 

jj*5l 4 i,u\W ' JLiJI jA Lolja tiilljA j (LaLaJ _jjlia jLva (j9j jSfl 

(JM jll j__a ^ r - 4^wJ JLoja.1 ji.VI £tall J ^jujjJI <_SuUaj ja l^a. 

* * 

< i. «'ia (tdij LS Jc- 4_)Lxil IL«j^_i VLLa ^Vailj 4 .}jJj <_j^A (_ 3 jW'il 4ijjVall 

^ »l l L.1 ■* ill j^ ijjlla UaLcjl j 4sl'V ■' iM .^,W luj >. ujaa 
u —ij J jj-i S-iuS]l (JjS (ja ^'jill Ja. ‘^jll UfJe. 1-iLaJC-l 

LJojIj (<illj] 4jV< frlj^JI ajSM (j jl^'i (jl 4<—ilVll ^gJI ^»l ts J&l 

UjSjl__ 4_jiaxll j ,ja LaLaJ LaJj Ul^JI Jclioll 

» il.n'il l /ya ~ f ~- ^}]l ^l<-- J (4j\jtU 4 oV\A. * ~ ^ II 4q\^-v^ (Jj^LiJaC. \ g J a 

4_S^)^j ^l_}-2_II ■" ^ g- t5 JLi a i <*»Tl l*jl Jia) cllLla^yaaiJ 
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U>tx ;.i l^Jaiu LgJsujJ La (v <^ll j=u ^5J^-aJ 4 ^.jJj 4 jj 5 j 4 *j^ji ££3 

j J jAj « SJk^Jl l^jjJsuSj Jajjjill Jj tvlAiaj-a*JI o-lA /jai i 

.^Jj 2 jijll fjC- <—U_^C 


jajll lift (J i& 4*111 4—aiUaj ^gS jSSJ 4*.l»J Ijjl iS^’J 

(j=uj 4^l£ll 4 j^JsuJ 1 4_mll "(jxC." ^ Uj j 1 <-ti'i (illll 4 j i» <i) Bj Aj-ali «Ajlj 
1 jaWia i"' ^^jljj jl Ailjjxi AjSjIu ^cjl_jj Ia jUicL J] 4 ^ 1 -%j 

La Aalalia (ju AjC. A^ajlj (_$V AaL^ Aaj C-Uiulj t4jjni»ll iJAs-a 

Ajit^i _C. (JlLiiJ jjjpu jjl (jja. jjSaaII (j* tjlj tAjjluJll CjIjL*1I ija Aj3j ^*11 

(j-JJ J fta; 0-»l' u' ^ Ijftj ‘A^ii ^ j*jll »-b$ll (jjS^jl Alpj 

- **«•»,«*» a 

CJ J c j—^a ^ J" (J j' AjK-o cUj U^^q^j 

oj 2 i 3 Jib ^La-all ^■■ ■ n^ill jl£jl J^glc- -IamJ 7 Ifjji lilljsS »lAAa.j j»l*jll 
J 1] A ^Ui L) A Ailll I_ijlli_cl £jjjlll (J Jaia (jj*J bul J ‘£-*1' 

.l$jlj i *«Mk jll lillil ^gjluJ cJjW’ll L)jl_J* OJ^? 


i_ya\j _«Vl aA_A J_ilij £5-ail ^ AjJl SjjLala (jjlalia Jj^l'j 

iijill i a j. ,.lj<l l As^aj Lai JllLa Ailalaj Ailala (J£uij Ajjilll 

iJ—C- i^l^il' u' trS^ 3 -? ‘ V^ 3 ^ Jr^ C 5 ^ Ajtalj jil MU-e ^ <—ij_jj 
A__il jill S jajje-Vl Aj.^i ^ m 11 ^j-Jj A ; .a -j - AjJsj_^jj£jj 11 Ajjjlt 

<_sll_ Ljj ^_all ,jC. ALlLall CjLjlaill ^ liajub oJ_ja._jxJl — 

^ -i Ja.1 J^a (JjUjUaII AjiUjaVl jjL^all (j-a JJt ^lal i_jljll 4Ailll 

^".11 tAjua^ludl klDLiuasllI ia.1 AjSjjgi ^Sll (JL'LjjJajll Cllixuixjj tAi!)l*Jl oIa 
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< _ s —ill ^—<JI a^iia tLiL x j ms' j £a jjlajUajj V tiLjjjS j ISjjj jisiiix jl jjjj 

IjjjilS jl jx ^aC._JI ^C. t4 jln-n .ll Ajjlxatx l l 4_jiill (ill jjlxJ lAJ-laJi 
•JA jl I.2A £x J-UJJ tl jx2 Aa.lj ^jJI .ij j jiUaj AS^Xc. jaj 4jjLax ^Jr- 
Ja—S3 I^A < _jil (_s-!j (jxajjx jx IgASjx tbj-a jx jjjljj jlalixll 

j] J—J ‘(jlal-LaJI aAA jc. IgJ j jj_jx <Sj3J jjjIslxI J_y 2 w j V jl 

l^jlj <^A CLluul l$jj t£jjux>jj Aiij A o . ll i i £ a eliuu] l$jlj jal jC-YI <J1 AxjMjx 
j—^ aaII jx (Ja : jluij jxj i(Jj=S Jl Ail jx jl jil Jl (jxaaJi jx 

t 

</' Yj ‘L-Sjjj <**- L<oj 1 .J ^iau^Q A^liiaJ 4 '£ i-v 4 qUia l*\\ *i^ ^jj£j 

VlilpjaS 4,uUa .) UuL Aj^pio 4 _l4Lv 4 «g. 4oL.V vt 


CS— 3 vJliljl—kxail jx jjjl*J jjjll ^j-wajxll jx aJxiixxjl lIiIxJ txil jl 

C$ J>' 0 jj4 aJ_ya^jxJ! AsJbdxJI jtxl A *. ■ J -v j 4jsLS a jJS Lil Y £txll 

-x (JjxxjIsjj ^JUx Jjp&J ^ jt-Miiil J-n. \A '•' ! ,-U l J\ 4j< J. „' l tl)l_ixjxjtll 

CjI jjl 1 *j j m J jjj jYI djlJ j jSlj (A-utxjiall ajjaxjjJI l^sjlaj t f ■ ..-v x;11 ) 

<jLx jx IJlA j t4xjLui £lixl (Jib 4iulaj]l 4 juiI_J jjajl 3 J IgJ »* ■ 

A —j l)l- t il l <U|| jlll j Ajsj jiull Ai^il JjjS jx j^SI I Jc. 1 'b"il l J -J ...» jj) 
CjlxjkxJI jx 3Jj.la. ^ I jl jx liLjaja jl Ji ^jljj]l ^.la.1 (Jixjj j t AjSjla jH 
t3-ija.jxll AjjSill jLVI £x Ijalix Jlill ^ aJ>aJ tllxjjj jjj jx^Ju j^j 
1> " j J l ^1 1 (J^l*^ jx IS) Jj Jix j t^.ll j\xC . jx t.U'iiM ulx_^lxxll aJAj 

j j—=>.S/I JjI— uijll jx jjj»JI j electrophysiology <jj_^SJI L^. ^1 jjaillj 

<4jSj— ujlSJI -Lj 3->%l l jSj jjjusSII ^x ^iLui lx llllt j t^x)l AiJaj Aoxlj^l 
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2 oifc> jjll j A tVJ I £ja Jjli* jiuio ■^ C ‘ ^" 6 -^ <JJ S ^ 11 J 

» M »‘.l l J i_iJ *jJ /^J<J il)L_Jjlaill AioJS <Auu11j 

jjj^J _J JJ,^.-' t Cjiil^lml Ajtill t-kjUajl <*j3j AjSj^^II 

1 ^ -j j O-^J y^' JJ*- 3 ^ • jS**® 

4 _^*ll * di\ l__*l jl ^-alj tmacrocognition <_U^V1 

:4_ill micrognition c3 J ^' 3__aj**ll J- jl* 3 

- \ 2 < 8 'U j\l (JliUill villa. \W*j jiu-a\ (_gjl uv -a .lie. j&ljlall Jjlaj 

^3 ) >...o' ^.*.Vi ^1 j AjSjLluM U c^JJaJj ^* J 

.<_sUa*ll 4jl$j 

£_all 4 _JjdJ J^\ 4jjja-oll Al^iuallj 

Ujaui— SU jJj J^iil 4j3j*-«JI AjSI jiyi AiJijll (i^.J yr* 

<J £*11 ^jLt_j]| <vlobU gjlji _>&1 4jI*J ^5 yr* <J* 

1 A. J >... a-' I 'jlr- jjjWJLJ ,_pll <■ VllJajll Lolu — llL-a* jjl£ ,jj J t 5 ^ ~ 

f.j _ja_ sk A ■ ->' -^ I' ^vllljUiisJI jl) (l)LL**il jjJA-afcil (J J 1 * 1 1 ^ LS^ 

,.j-y...* Je!\ tff lt <lol£lall J *£. jj*ll CjliljSjll <j* Alliill oiA i>» Jr*-^ 

jsii Aiilij jL 4 -ji] 4jjb*jiij j i 3 =h t/' ^ J -* 1 ^ 

- Aiilll olft y. £*ll u5 : J^ ‘4^jW' (-SjLLj £ J-®?- 4 • :1a ^ X»ISL» 

jj_C. (J - *v»; ™ia 1I f -»j)Vn ( 3 W 10 (jlaC.1 4jjx*^a J 

^_ 3 QjJal j Lol UoLaJ 4. *jhj j (jAa-l £*ll (jl ,jjSj 



J_u2v {j ajLiILi Ua La j »LalSa.l j' ■ j ajIjI jj£I 

.AjaAIj La*x^ 1 $jH j i«l _^i£l ^ 3 aj (jl Aj_j^iajJI J Ajjliall A_uil_^lll JjlmJ 


(jial—i-» (_£_p.Vt CjLutjjjll ^LLaI J (jA ^C. j]| 

j»_J <_5—Jl ^*11 ^ jpjj=k.jiJI (^LIoaII iflij ,jji lAJLllI tiaULuJ a. >-.. ,-a. * 
a3$J l—lli C ^_yill ^-aII ojjaS (jA <—iL^l >ua ^gA AJtUI (jJaLla (jl c ^ 'C- ^jx ^^Jaj 
<3—JS^ll jjlaJ (jl cPil '-lilij_jSjjl jyj (JA t_ajUajll <jA oJyAaJI <lall 

Cj— il£ l a (jSf f AjtUI jjiai c-liil l^_iUjul ^jj iLoLoj A alia, a t a iCi (JliVta. 
^ ■■ > *• <3 _^3 o.'ij.'I'^l II i^j^ISjulaU As ^ Li ttj ‘Lac.^Lo Jjuaal ^.13 (j ' ' * jl H ^3 

lil—lijiS A jJaiaj 1 S jji 4a!•<*>yi ^9 \ < so’'l i t ’i i_jI j t A 1 lj l 

^ ><*i sli 4ijjl I -«^ '■ ■'"' (jlilll (jLiaLtixll Lagjt t"AjjjtJ ( jlali a " LaA^UiC-Lj 

(jiil—A (j—£ IoIa ?ljLaj : jA AlLui ,ji (jiaju ^jill <JljjuJIj tAiljSJl j)A j33 
yl gh^li ^gjll <illl <-jjllaj £• jj (jL-ia^Sj (jiiijl (jnaU.^11 


—C. £-miLJI (j_)a3l (_ji AjxfaJI A Laic. IgAJiSl J^jll 4 Uj ■ „ .11 AjLa.'y! j 
J—ilaJj :Cl\ —^.ji-All J l!xX=>.1 —all <*IH, !.h.a SjLjx L glc. Jlj Ia£*3ja (jl ^A 
^ ti l A sVnal a jjl •> a l £jjj A^Jaix (jl Ail jij l”' j. ^-.1 1 

ojiiall fl_jjla«a (ilii^jS Allaia (jl LaS tAjSjaII £^ j.»al l ^9 ‘1-s.H — jj l ■ .ill l 


<^il—JJjSall a j_A (JjIsj a jiLaia Aahjjjuo alilijjSj Ja (jSjj lAistAxall 

lil—4JJ43J I—ISj_^J ^^liaiaiA (jj V a1a 1~^xll AjLa,yi VI- M ^ I a <l-» 4 » U oJ^a-all 

A— •> IU . A c-l nl vliLajl*-all (3®-^ ^?>Ia3 (_siiC- ojjxxaJ j (jl (jSxJ La (j^lllaJ 

(j& 0 la. i 1 jjl La (ja>jj (> " ' 1 j! a» I I aJjllIu! ^ AjixjJo Jail Jj ^a iAjJJI 
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. J j ijk ^-all AxJ j j ui . ^ a Aiill (jl qa jjiLlall 

t 

l j$ bjC-J J ■ '« ■ ■' c5 illj C_SjJUl3 dJj^J- 9 IjbjjSjl 't Vi ill 

. - 'I ^.... a"-ti _ic. I_a i—J^jLcb Jp 1 —Sj-ui Ailll t 9lUa j J 

-J... 'a-' £_iJjj <ji J & 5—Jji*-« JiSVI (j}j aJiial Ajbiajll AJJjbll 

^jLiall (> J&l jA la J ‘-ij'-kj CjLiImJI 

^ i. (Jjiai<all ^Ibaal ^jLuillI 


w _le oi—ojjua A Still <—aj\—laj (jl AAaJaljlIj a^=kljll AajSsJIj 

. - <1 i U l J i c j »~i j t^tall J Altaasloli JJC> jjJJ i—i^lelijll 

^3 ^jIlqSj t q il l^i j tijiii 1 •'' la bile-J t^ niibu l^^ 

C)L—ajiajuill 1 j_A ^_a JC-Lttl bujj »J^V Ailoi-o ilibjLo 

4_jllx3 _>&b <SJ^)laJ 1 g Ijb -i (JJ^ 3 (j 2- ^lljj ‘1^-oC-^J <_s"^ AjjbuaJI 

■ mU u)j ‘^j'(> ^ M 

^> 1 WVi Aiilba bjj*ia o jj^jjJalb gbil 4 illl (_j 3 jJjJ (_ 5 ^ i ii^-cli 

AjjLuiIII bj bLaxl l t—ijjjj t^jtlU.xlb A-k-alaJl Cj bUaOal l b!a £-« aJ j)$ ‘“ J 

li_A U &ljuj jl (^yJuJaj ‘£7*^ Airt-s a ujUjjSj ojjx *a ^ j_*> AjLoSall 

t^Li—pJ CjVI _=>• Ifie t_hi£j ^gjll diUjia*aaVl <^3 Ol£biJ ajjj^a ^ 

Sjj a ~ I A J ^jll bkli^ai j tblxll aJ jail jVo A b iJ Aax%a Ailll j£Jj 

j - ^ ’<.1 1 jVl ^ _A j tl^Jibl y >al ij* Csl^*J Igjl (j^ ^jylc. blc- 

Ailll --' jb. >. 1 ^ill b» jj) iAiMxll aJA ^ Ajj_>a _y&$\ 

?Ajta (■ b^ull ^gi] 
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fLjgdlL o j \jMii < ad5j 

* 

1 a I* 4. ~ lil Axlilj £w<JI (j& d)Loj).l»,,Aii jAum (J_jI 

^_ ajl dll)L-aj (jj Ja (jC- Lil d)j9jj j]l dlLajlxAll iiiL (j& a jjj£ 4a,j.}] 

^_ 1 ^_oil ejdai (^jj^SJI 4 jj nil jUjI (jc. diLJj^]l (jA L^Ia 

ts— 3 1 IjiaJ J Ig >>)«-) 4 Liu^a _jjC. (_jaiI^)aV 4jauoC 4aI_ja! (jjxdalA 

(jl J Lai) jJ LI J 4 auiI i-jLmoc-I c. I W\. ..I jjjall dilj'nm.a-s 

—a filial j^jj^II 4 null (jj Ja (jc. Jjfcj]1 ^ojai] 4uisj <JaS2mu 

^ ^ _jl j*» _jjjaj JIJ -iLajlj I aT . j (Li*_da_jA (jjj ilil t ^1 

^—9 4_Jti]l (jjjalic 4jl (_^aj^aj ^jjll (j.Llia]l i_J J £txll a jds (J l «j» . >» 

I — jitaiil (_]aO jj (jl (jl — Sa^/Li (jl >— sdu£lj t^'Lai]] jjjjj/l (_jj^)£JI t_ij_Ai)! 

I j aK'j (jl iii 4jl j] : >iilj (JIao (aLda^a l^-p jj 4x1 dl jliiA.1 el^jaklj 

(3j—* j <jl “ Up jUa. 1 _p-» J - **±*3i (jji L> u> jxull IJjSdU (ji jl 

fj-ij/l JJ (Jj^ajill (jc. (JAJjaJI (Jj*J (jl jl 44_kijjAJ J 1 Iiii'ij (jl j tiijlSJI 

dll—jLaC. Ida jl (_g A 4 mi/»— xJI dAda dll (jj/ I Jaij iljSftj ci__)JL aII 

^—J (jxij i4_dlc. 4AaC e-Ldajdaj 4aiaio]l jdu 4jinll (jli (4 jjIjajSj_^S 

C_a 5jilJ c£_Ija]I a 1 l-i 4iia_j 4Adj a jft j t4sliioll aJgJ 4_iiLj (_^l (jjjjd) 

^ » i JcJ 4«j.^U I ^caJI a_)d3 ^JojaI 4j_uj liiljSj t jldll t s5jj a__)dljA 

d —Lajlj £LLd_J j tLold Aiido jljl (j2 ‘ _ '.’■"\ i (jl (jSxj ^diljaAjlLo ^ 

(_5—ill <\ll o^jii Jalia (_£•!« (jj^)i.l j jft JJA (j-aj (Jalia jJ*o 

(jA.lj—JI lift ^iauij i4xUI t. ailhj J ‘"i ‘(^jjgfk)! 4udi]l 1 ^j 3 
al—LI dd-a£j La lj) 4JeJll UuLLj (ju^di (jl (j^A) (Jll (jL*l'^ll iilL ij i-i J " 

t. t 

jSI__)A jl (al_)jl JL-aLdV ^LaII 4aI_^ 
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* « 

3 < jL 3 & L_a jj*-o jjl—JS La 3 a 3 "*£ aLajL dilaUuSI 3 I <jjf) j 

a ''Vi jjl J ~ J ^ 1 > (ja LJaJ Ailiia clul£ tjlj a^all kllLlwal 

0 

l4iil .-'l;l jk,>. l ^ 1.1a £t-a.jSn >& t- lU tt lj ULLui 5^3JiLall Aiill <3^^ 

. a.*. -'<1 |j & >& i Jvlc. tAaajkll Cj AliLaa (JjU^jLuijI cls**ul 

C * 

Cj^I _a. Jlil Laa ‘^jaiji 3^ jL2ijl JjVI ^ij'j*' 

J \\ £_a (jSIjS jJ <>ll Ajg )>ll j Ajalill i_ijUijll JjLaJ >LJIj aA*iUaJl 

^|j_^Uai—uil ~j "> tilli iUj >1 A^uiSle <—)-iJ CS^'j AjLa-aVt 

•> g>' I j_A JJj—laJ oj$ ajj J—A (jLia.ji £ J» J*j i—lLasC-l 

A_mill AxjSLa neurolinguistic testing Ajji-uJ Aj> . ^ c. ciil jUia.1 (jja-iiluw 

.gtiljjll oligl LuUi Ija.ja • JlaiJI 

1 c; a j _lit ^lalLall j t>AA CnSj 

5 j^ail 2L_akLall J_a j £ A—illl Ai>>j Ajfiill 

prefrontal lobes a g irJI Ji sfrontal mouth area 

j,Vj tAjfri^allj Ajjl-laJI (jialalall JjSil Aj*^Uiill Aiialall Jja. (ja J 
1 . .a v., aj ^_JJg^ll Ajilill <ji , HfM« a l l 3° CS^ 13^-^ J ojLjiVL 

3_* JT jL_aJl ^s-JJ CjliJa JLi >c. Aakia Ig-ij ^ Aiill Uullij 
AjSjaJl (juaJblall ^yl] <_>j&l 3Ui>il3 ^Jjg£ll A jli j l l (jl iillj (JLla 
tA—J^aslI CjI£j=J 1 J uUu>11 AjuaLi <> Ajxa*allj 

CjIjjJSuIIj AS >lall frUiS/1 AWi >C a J-£ll A*>J ^ i> W 1 U^J 

J _J U. I ;-,^S ?l jJ_JJ Uua i>l ifllj (ja iuVl AjjjjII (jl (jjijj lAjjaall 
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SCiUmi 5_iiLUI 


n I II 




^Jasjj U—~al-k (j-aj ^Lsl ^ya AjUjII j 4 j)l jll AXlLJI tft jjjiuij Ifl “■«*> CjljlaJxuVI 


(jl j— JC. i^-LaA—11 jjotjVl ojSkll l a*rtl (J/>>o <_j-a 1 jjjS li-UaS Ailll (£]alxa 
Ajjjj (jl (JLaJI £§1 j j iSJjLoIa 0j\jj 4 jc. if.uV) V ^lallall AjjjlIII 

(jj—S j (jl (jLajj (j-aiuj ^ 4 JlU (ji_^ l 2S c-»>alj V ^51 jaII <ullc. 

‘4—JjxUI g a II (jA £ jj (JS (jijjiu Jaa3 aL13 £§1 ja d!Li& 

l/ll ISLSl jSjjjj 4 j£ja Jajl_^ 4*111 i—ijUaj AjUJJ Jajlji (jli iil&) 


jaII (jjU 


£*11 * J-iil <£UJ 



15jUxaII 4j$kJlt ^I^aII (>» il*J A^luII uLuiljj * Y — > « J&Jt 

(j —2 A—C j>»j ftl j—>■« AiUl diULtC' (jl cy JJ uLuiljjJ) #jft jjAij 
A j/nl l j j fy j ,£UaU jm^VI tjjjil) t-iuaifl Jx|j SjjiS (jJblla 
fj ft nil g »jft Ja—»3 j*Jyl ‘(Jalij Sj^ua ^fl) 

fA-JU (jJal—L* 4*11 4*5**^ jJaUafl (> 4jU ^jUajll 

jiSVt ^jLUaII jJjj j (AjjliaJ AiJai*Hj AjP.Vmtt A&lxllj A^xJl 
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gj—2 9 Ajxaw. _J1 5J. wilt J 4aijVI 4 j£^ pJI ajMftll (jfr Ijju 

(jJL—uJI » i v ■ \j" JxlSall <ja jjSi jJ4j uULjUI 

L) 1 "?j'j ^ 0 ^ ) (j-uj—Jjjj X—Liib (j-» aAalwtxll ujLi jU 

,iiAr) 

J_SU1I j_^ 4^x11 SjliJ J&l -k^l j JjlxjJI o JA jjJJ jjx -i=kjj 

4 jK t efcA. * Jaxj IXA j cAjsLlII j 4jxLaVl jl jVI 3i_^» (J 4jlSL ^ ») A^» .)VI 
|5 a jiA .1 1 » ijl^uilj 11 '1 ■>■»■<»M Jxll (.I.)!»AaOuixJI Vi o 'll lillj jjfc 
jA a ik JjuiSJ J'iallJ VlgAjjjJj Jail d)ljL-<al JjV Llx£3 

jjx Jl J&j 4jL-£»yi 1 a y.l <■ <U>lo frgyaJ Ajijjll J 

A mV*' 1 1 1 ^ ia ^ LaJj Ajjjill ^Sjxl LaLaj o jjIaxJI ^cxll a_^jx3 gg L il * ta jjl 

p.L^ajjJall (jU tilljjj 4 jjljj (jl tjSxJ La Ja. Jj e.l»jll (jjlal-i*]l (jji 49 

J—£ ^_3 (jlj^jj_II Jc. aj^li (JjSj (ji (j£xJ o £Sljx (jx a jjL-aJI 

li3 jC- La Ijj 4ill.il JiAXj (jl LJ (_>iu]j 4 4_jj*x 4jjil 4iiia_jj ^C-1-lll dlLajiaxJI 
£_jjjJjll L. i‘i q £Jj 4^_all e_jL-9 JaLia (jj J 4j11xJI AjLu<al_jJI 4 a. 

_ji 9J—.uS (Jj—uj Jjaj Jja-a (jx jjSI jA Ixj li-llSJ J Jull J_ojl J 

.4illl ujl jLil 


k j.^.al 4_UiUJ_)ll ^qI I ^ '^*v Jl (J■ .-ail Aixj 4jj*HI t a lUa^ll :Vjl 

4j_jljJI dai-Ullj 4^4axx*jJIJ 4JC-, In-al l Aiiadxll >il]j LaJ Jail 


(iaj LajIIj working memory 4jl*jill 3 jSlill j *\_£1 jV 1) 4 v> I I 3 Jill j 

,ji _Jl £ _uljJI jLi_jjVI li* ‘j^LajIl _>iayS/l c5jjSJI L-aiill J 

(3jLJI J IjSia-a jjlS Lax ilgmj ^11 jx J JAlSj IjS_> xj J5I 4*111 4-ajJalo 
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1 M.x.1 </U»H JjVU. jl J* <»c-jll ts^J icjL-axll £^JI J.Jaij 

S_^x-loj jL*U I'jisS Sjfclla j£j f] ^jaJI x j AjjI- 1=J <SLjJ l <jL-aj 

^_a c-timTu jl 4-iSxj Ix ^j l S jli j ^>mj]I 4 jr . i ,» ^l l Ajl*-aVI <ji* 

i-iMi I— J 'H j_« 4__it*k-a £-l^jil j i_ > l, xKl l ^jij ^S^Llal 

C5 iluj_ II {3m —llj S-1J — si £sl jx (ji oJ_jr>.^a]l Ajjjall £aljx j| •^ J 

Ioa <Aj_jiUI 3£jaJI c_ijUajib <kujx <_Jl*JI ^ JjSu - Sylvian fissure 

l( j- j *.,. /s <jS1j^VIj AjuLmIII c-kjliajib “Uajjjx £al^xll Lujj 

Ajm^_a 11I 3^' lall Sjj' _=ms £-9-1 Jx&VI dilllLlI jl 4jLia. £x I^A 

^ial ix (Ja.lj » j.*V;x i—lUilill Lo^J t4j£jaJlj 4 4 * xmI I j aJjVI 

4_jl eA j i^ilj^JI Ljj l I-IaJ ^j-ialj jl ■ ns") AxJj iJlSuiVl J^*-ixllj Jajl _)JI 

4L«iJ JS ^ AoJIjII j Ajjiliiil Jajl Jill (jMmxxJI £ jjxill ^ jl jJ 

^_11 Aida Ja JlAi^Ha-VI J L-plI JasJj jl ja jSilj .<JiLx_jll liilj jx 

f 

4 jjja. ^ 4__ila j ujU-j-J ^Lxlll JxtSull jx Asia-kX clilpj-i j _pl 

U1a.jx lx a£j 4_pjl»JI (JLilSiLlI ^jlj jxcjM tlllLlall Jx -pjj tAiill 4pll*xl 
a 4 iUal' 1 ej£lill t _ s -ll £J iljljLuill ^jJI i.'tlxlflil {j-SI ^JISII c\ J^-l (^j-S 

jjlal—ixll ^ {JxC-VI 4jlkl.ill AiJall jl ^^jxjll Jjlaxll £x JaOLij t(J-lxll 

i- il *« - _J| dll^juic. Jx 4_ilaJ dltbajll li3j £54 jjill t^jl-la.'^l £x iJxIxjj 

£__ J_xUcu (Jlal-ixll (J—x 4_ja.jUJI <iJall j t (CjUijjall) Ajilj j^llxil 

j 4 J ^lilsXJ' J*l i^llj JUx) oX'JC jl Jj Jx J4^V Ifrkia. fMJ Jill Cllxjkxll 

.(Jjjtxll Ij* n-a l ^h'-v") JjxJJ 3*=*^' 
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,‘j .kv. Lj . r 


«K <o3l 


A—jjU pi j * pIji jj& j»*II pj]| tjiiS tlllui) jj jytii tf- ^ • (Jii 

ll^i L-Sj,j l'irt ji Ac jjaj Si y*j* AjjiAll (liULtxS (ji 

ft j—& (jj—jjj .A iw* pi—fa *lA Aa*2i|Vl A -tuuiH Aalail jL21V) 

g^l^aSU S*w p_yuijit .lie pail jjSjj (ji 

d ■»(] JJa_Ju tltlam ..-1 j—isi (j&lall (jjlfl tilli (jJalitil ,4jj*ijS 
jjlaL-Uflj p^LSil Aj£ jail AjialaJ! j tiLj jfi Alia!* (ji Jaij .eJJAail 
.'.'■vjt , j fujiLi igj—AJ ISyjJ AlkLu Aku ja A.Mjh t tfl AjfjajSlI 
S A Shull Aiftf (Sjajj lAiEia Ajjii plf* pi A A ttic a 

a_J jj ^ “jj tlilal&il Jajjj tlilai&D til)jjj plfa (j« (jSl AjtJa iB 
/*vi t —li t (jjtuijV <ja tlilaykai) Lilji J&uJI ( jrtllj j ^(IiLclS piljS 

.(I AAo) JJlfjjj ‘(m. t> AVA) (jjjilj (jj»«jV 4(1 *VA) 

a -s.II».» jl Ajjoi_ Ah A tAamL-k pfa jalc- (j-» jllj 

0 

qa V<1 ij el jl j-a GjjSj p\j j^j (Ja*J] AaJb i_$'A\ tlilajla-all 

(J ^ (jaAj L#£ t(_g_yiVl AxJ ft.wl^ll A^Jliua e.la.j (JDi^. t"l\jla»il 

i-J jl^.ll . •‘ill t'iljl^«ll AajSj ^Ajjl&aII tjml_ya.il (ja tjnil^ 

^j‘— » « (j—& I fl ■ j AX^aiia ji j_jJI LaLoj A ilia a t. lui'u AjJajjjuail 



f ' 1 < 1 » j ;> y i ^ jjljS Jib tiUi£ jjSj u' S *>J La£) j**® J^-b 

La ojLil ^^lc- iaUaJI J (jXJfLj ‘(<4=' LS^J A-jSjj l£ g <J' 

ijxaj — La .ia. ^gJI Li,aj Jjiaj Ajxj JAijjla ajlb Jib 

i*il3S t(jj*J_ > }iJi IjJ-liSj LjSjJ f Jr ^^i (^311 ^ Cj* > l lj b a. l l (j_jSj jl 

‘^oJI Jib Lua^a Xalc. JjSj J jLaJ ajL£U JajJI <jU 

A_Jikia J_ib 1_JjLu JjuiaflVl (j-o jjSj l^a. CjLjIoJI jjl (lu^J 

4 J a^bl (jS-aJ (j-oji! £-a tllLa jLlaII ^£1 jp Laiu IJA tAjlill a 
^ j_ g. J__jjj La Aj.il j JS^lj _j*a*i uo ^il-i 1 ) jjC- J* ^r>9 ' ^ya_j j^g-lc- 

Z '..1 ... I aJa*j JSJ AjjxilLs ,jl Laj^La (jj£j <illjl i jjAJjII A^ajlLal J^UI 

J_aljxJI J_ J I3& jjjSj LaJjj iAaj^jajJI (jC- AjjJaJi 1 g"iljl<aC- Jj_sa3 Art < aH 

,_^laL_lajr I fl U.« 1 ^_jll aj M'i l l AjC. ji]l jiaLbajl <jjj jjLaJ ^jjll A j ia jl jll 

diljl—iiyiJ "Liilj 'll ^^Jalia'j (Jljjll Aaj^ui a^>jl*Ji CjI jLiVi) AjIJVI 

*\ 1 t a JaLSjJJ ^gia^l £_pjil UJa viiljLaaJI J»-a3 3 i^AjjLsII 

j& ' 1- aM U jll J<ua^all JiJdll AaJlat<il ^a.1 jjll ^ .a a . jja Ajliil Laga 

. IgOLiil ^.Ic- AjC^>ill j AguiLuiSM JjLuijII Juo 3 ^3 JlaJI 


A _ .^a (jS^j ^^iiaJI j (^LoVI ( _ ? iJ3j)l JxLul! (jjj JjLuII (jl i—iuo.1 j 

■j l .*. ' 1 ' '1 ■ -.1 jjjl 1 ' '"■m i Ja] t JL<t~)V 1 t" ll a U-in-ia (ju3 Zaj Ji^afil 

■" 1 '. ■■ ^oaJI o_yik (_jialia 4jw 11 j jLa_*JLi A. n l a I t dj'iJ Lv*ajVI 

t A iil ljll j Aj_yiljJI JL.)lal] jjiJsJI Ag*i pjhnW kS 3 ^Vi'al l J 

Jg^ ' l _j3 y ^ J Li' * a J a^kl_jll JL-oj'i/l o2^.j Jib ■h's ^bJI j 
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J suVl (jlal j—fr 1—gooj IxoS JLxaaVI ^l=Jja joSl jjSa ji ^gi) 

l'-i'N ■ ^ jl] ai i ■*■ jj JL^ojVI dll^j ja& Ajl jAjj jSJj c A . l i rf- i Sixl l 

j e. gcojX^lla o * j«all j V~il 1 A )mlm ^ <_£jpjux (jit 

A <i iM I ^ijljJI A 'ill ^jjajjll jl I3& '» ^ cAoljVI <—ll^. jA xll j 

c^IjIul—aII (JLxa_jjU I_ujl£jtil jj5Li IxJj AailiJIj AaxtxVi £txll a J*is 

A =JUxil ^ jxl jail (jjajl 3 jC. IxJjJ (JjtxaJ 1 j 1 1 j , nj JjjAoaII 

1_ 4 Jj tlilajlui_xll j — JC- (Jswlaa jjg-L ^Oc. jls < il!3S ilgax iJS ^ Aalojll 

ojL—l^i c Ailaa> *1 ' ilala jLxxl l eOA j^lc. ilalaLwii Aaautall Aaoxjll aJ j*JI (_>>& » j 

^jial—Lo Jja.J (JL<u=klj Josa j$£ll A jm' 1 1 lol aj3ja ^$311 (JoIaH (j) • d J^ll 

A 1 1 ■» /. ^3 ...“i J& A ioIA.11 J AoxLaVl £^xll ajjx2 (jiilio jx (J£ 8joo£ 

(j )_5 _Sj j j£xa o-lA jlj JokoJI (>a Ailaix diljjA"“» Ailll 

.jjioj ^ ^ jljplla AJaaj jx 

Ujlik.1 <ji ‘AjJll (jLlax reification jo2u je- u' ^ 

* 

I_gj A_jjjJ a j^aj j\ daleljaJ AjoA ( _ ? 1c c<Jsiujxll ^4*11 aJja^j AJ llui 

^ j \ • ■■ 1 jjc. £tx ^3 *Lzi jjjOxj <_Jj*AaJI Jux iJjlOikj ^3 I g ei\At.s\1 

c£xul j 3^=*j (jlc- ajjailla jj£a Ixjj AJiill i—SuUaj (jl l^J-a l j g a ^a a iUVjl 

jj Sj jl llx>—ji jSxJj ce.li.lj A^23 aJJoS jSlxi O^lj jl ^ gJl^J 

0 

^jl£ll CiUCilc. j^Li. jx e jj^jJaila 1 -> . >i l j (jzial ^Uaa. (_g l~>'a x l liSj e_j*xiax 

A_jjli-i (jl ‘^l£ll Aaiai. jc. lajjai. jl jSillj jal?.j c» jAlkll Aa^jUJI 

A ^l^aVl -^'1 'lz.»ll A_ajj! jail (joiaL—all (_J jljalla tjjill c - JA^a ^ISJI 3*a 
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t t * 

-^i (ji 4juiaJi ^gk -w~' j t ^j...„yi 

4 *.*■ M /.ti ^ j ■* < Vgjl — AjJJ 4jMi'll j Ajjajll Cllilayll 

4jl a _jl*_a oA& j 4^-tjjVI Jjjlj Aj£I J*j\ 4 " ) l jl «a » ' I ,jjj (jSljoil ^AC. (ja V-ij 


A a.la_j (jjSui ^3 (jaj t^LjsllI JjUril) (jA^li ^k l$jlc. JaliaJI (jo*2l A^-a 

^oJI Aiil AjjIAjII j a '-v i_j3j_jall JoaJI L °' J 'A ■» jlij _jj£flo]l ^ I Juj jjl (jJJ 
>r_ I... *i . y\ 4 J* ^' jjjSjl f Aj_Ja_j]l_J 4 jQ CliUI IgXosc-LuLl 

Aaal_jiall 1 " Watt CjUXJ! (_)>mL>h < jl Jolaj AC-^y ui ^-Ic- 

JL_1» 41_gj <LofrJLa jpSVI AaJIxaII cllljjl (jJt Aaloa-a]l Ajia^jll a l l 


M ‘ni l (_ )<W"<U A. 4 ^ ■ .«ll j Sjjiji^ll 1 * 'I djl j 4 " il a 1^11 tifllj 

>* '1 ««jj| J .01 l A _ooliJI (jjj Ji-al _jis]l ^gjl JjiaJ — (_£jaj]l 

4 i<il ^.u ljfill Jas«j]| (jl .kOLJI J Ajclsj^fI^AjjuajaJI dj|_jji-Jlj 

LaJ_j ■ >> ' j (jjaC. (Jaa> djl jL*JI (JjaJI 4_ic-l 1 si\J Ailil 

j j.. ^»l l ts _lc. (jj^J (jl Lajlj 4Ajjli.ua> Aj_yt.i<n ASoiiaJI ^ 4. 8j>Jao V 

s ^ 

* j j*t^ diLajJaia (_5^a LS^ Jj£l _yau Aiill ollLllaC- £J_)jol jus 

.^jljpll ljJ> 


i**'! i\cfi |j] I »"'l '*. 4 i j* 11 1 (' J ^3 £ua]| p^-s") j^Jc. (Jiao ojalj 

4^5_all (J_a.|j (jja_oVI i"'ljlatl ^loj'y ojja.VI JjitaJI ^gk Ao^aJluia 

metabolic imaging j Vl joj^-aoll (jLio ^^miLjVI (>ajall o' 

jj a joSI (jC- 1 4_S jmi Ual ■«) jjSVI ^-all (jlalia (jlo ^ i >iSj 

j_A 1 at ^ —1' (j- Jjj- JJ JjSo «-9_j*aj 4 jjSjLJI 
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^ WTi i_j j _ui 4jajua_il! iAxaAjuill (J)b \ixll jli li£i&j (AiiLgJI (jW mII 

1 j " *>■■» A_j£l_jjl Ax£x cljl A t II i^ill ^ Li l ‘lal l (JzJj A -> i ^i l^ 

(j_« AjjjsJI vr.)ljlx»\l jjjuti <_$l i^i jaj VI i li l /fti ilivlj ^1-liILJ 

4 ic ' jW t" 'l^ j'»'•! ! jj ■ Wit AxJt3>JLulx!l ■ ’*'Ij'Q<II ^jA j (^uCkJI (Ji.1 J cLb 

£t all (_jlal ia J ili j_jA tillnSMI o3&j (Ajjjtl j»W^ frLlil 

djl *juV1j (^jiiaLJl jj^aillj (regional cerebral blood flow (rCBF) 

_jll jj^i-aill j (positron emission tomography (PET) jjJ' 
(functional magnetic resonance imaging (1MRI) (jijlb 

e 

J^C.1* kij jl 6 JAuU £t-all j»-^l (3®^ Jj J) ‘ <'" 1 " 1 ^ S_>*jj 

j^stkioll jjjjuaull (jt Lai JjaJj SiLj ^^J- 9 JJ ^aI! ^ i-Jjx (Jxli. 
jj—SjlsJl ^LuSl j4kj jjiia. ij Ajli ((PET) dA*jjVLs 

^jiljSl ^.ill (^3 (SS I UU 4". II I j''} A. II £JLaA AjIJ ^LiaJ (_jjl3l . Injuil l _jSxJl) 
J—1I jJj^aTill ^ Lai J ^£1x11 (^LLia i sLl-sa ^ ^pajVI f£l J4 
oiii cl jl jyJI (Jilj cLall Cjlijja* AjIVuJ jjxoj Ajli ((fMRl) { _ s ^ulaljxxll 
^ jQ*v t^xll »*<1 *»i gjji *Aj“’jl-»l i»xll L=kxll 

(contrast agents <jJ—ill JJjt j) magnetic solutions A j . ajhlw x 

.^.lll J»>lj4l 

~jj| jjaJu SjLj j ^*> »>ii ,jl Aj_jiill ^Lfrxli AjLai*JVI -ic. i^lXxllj 

^V|_a. ^_2 A_:Lxi _all lilt £-a <3^1 jjl: .jill ^-all ojJl£ (j^ 3 ^ 0 ls* L&A^-ij 

^l^ail Jblxjl Qxb jj j i(r-1 • JSai) acquired aphasias A ^ . r^ x l l Ajuu=JI 
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1 *>*" i iA_jS_^aJI >*y« A^jlj ^s]t l "''(jl a «V<4. -aU 

t^L-all (j A • ’jV' ,_5 » a. -V'll 4 _ulajjJI (jjiJ_Lall LnVlJ (*)l.aKll llAj^aJ^I 

<Jjl j*a t"il ^KU j\ jSj Jja^o (jl t^LoikjU Sjia JjSI (_£ UaLojl A-aJ (jSlj 


IfrjAmij C5 -JI AaixLa]l iaJuj V “(o j<2it J] .iaJ J <j-a I jl .1*11 Ja<>) ^ J*J 
L■* *'j LaS (AjS^jaJI ^IaLla]l i—ilc-l luVn Aj| (juS»ll ^^Ic. jl il£j_jj A ll- i i o 

4 aUi^U ^_uilj v_i_j*j Aj^Ja AjS^ja. A&lalaj Aj. » .. n » nl l (^lallaH <JII Aa._pj 

cs jLo_1I c. 1/1 .-V I J LjJ (JliUjJ oAA (^A^aSSlI a£^J| 

o^)jljL_ ill L»■* <j Lajl j <Aj£_jaJI jjl»l <^W !■■■* *»j V ('ll .aKll |(_5jl_ i )Sill jjtJ 

A—Jdala Ljajlj uiLjjja AiLia £A (jSljJU Laj_j ^jjll As Kigali IgAaj t Aj. T„a >. n! l 
(ISj_jj Aiiaia (jjaa-U Ajjllc. AxojoiJ La ^Lal a^juiLxa a.l_ja .ja Aj'nVij A ig J^a.i3 
(_g\ J jSj (jjJ >")l aKll j»jl j3 AjIjJ Ji-a ,j a I.1SLXJ jgSj?l Ajjiill ^Ig^all (jl Au 
L.1 *>1 iJjjja. ^3 i _ ~ IgSma (jSuoj »1 j /til A-Lajj U (_jLa (j<aj I g la 


A-J&jalall Ja»i_jjj tCjL-ca—iYI J ^ISJI (j-a <JSJ b^jaa]! ^_all ^ ^»jll (jaJjJ 

(jl (jS-aj (^L.1 '-'ll (illj Laj AjS_^aJI (JgV-il Tail I3 Sj (An Jalil A jg . lfo . 4fl I I 
_jaJ t _ s Jfr «*'*l* < j (^AjS_jaJI ^ill Alcala CLlaJjj ^Lal^ ISj^>j A<li'u 

^_H]l (Aj^l^aJlj AjCAt^all (_^aj|t^>sll (jJaLla 11>ijl c-ljVI A. ^g . ol l oj& £-a 

-1 lil (jL»l JK.>,Vl oJ3«Sa Ajl jml Jc. (_g) LaJj 


^«• L J I I ~ iL>''"'VI o jjAftll ‘" 'I ■"-■ ,<| l' £ja J^O ;jC JaLajVI 0 j& (_kiiSjj 
(jc.” jljSill :V jl (Ajjjii]l jl AjL-oVI jIj'I (j-a (_5*l A -t » >i lj J^laJ j/ 

AS^^il j^iallall ^j-a JSI till_^ul ^1 iaS3 JJV "A-ii (jjJj J JJC. 
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. j Cjl ^Kl l jJjuSj J j-lu tLuli iJaUjjiM (^lal-Lo jl Aill 

j l “C La ill^ub V ““ L^jJbl j) j«i jj LoS AjSIj 4j$ iauflllj I J (_^iaLLall 

SJ^_al 4__iiiLdl '«!' 4 el-.‘mil oJSA (j£l_j 4jJaia Ij. V . lll ^ a > nj 

till _ ai j _ A ^-jl _ *Jj <1 £jjJ tljib- (_ji IjjJst t -r J L-aJ L* IjaiS £a1I 

L»-v U jjl t^all AilajuJ AjS_^aJI o jjlaJI tll^jfcj Lolxa 4 ajm^ 4nst _ja 

I < 

Sjii-a_3 4 .Loll l sjSIAIL ^iafijA AjjuLull AjSjsjSII Ailaiall ftjlA ,jl U-ojI 
£ya -r. j'l ^lr- ttllLalSJI A^ajll All _£ij 4_njoll Ajlaxl AjajjuUjj (_g Aall 

joiij Loa *'• 4 -v ■ >.1 j jjt (_5^>a.l (_jJJ 4 a^a (ja t_£sLiiVI jl J^l jJI (jl 

«- l eiA cbl ^ 4jJUla jjjSl Iajj Aiiii-JI 4j_yjLill dll a j.. nvl l (J <^11 

LoA__jC. b_rw Jii£ LI ,*ii 1 £jI_iaa Aalaia (ja ;sl l «. jjl J-^JJ 

.^Jl£ilj tllLalSJl Jj 1»J (ja J£ ILjjV 


jjj,.<n "ill ( _ s —& j jJjxojll (j jil AjiSj (ja tlilajka 4 ajj 

£lj|_lil 4_JjLoa £ljl_jj 111 pS&J 4(PET) dlUjjVlj ^ - ir , La -all 

4^(£-l . jkjl) (rCBF) j-11 jLUa Jib ^all Ji* <ja dJjJ 

_j La Ullc. oAUa. tllLalS jjJI ^ j) 1 oil tllL^aiyl (jl tlllajL-all oAa (jAU j 

iiiijSj < ^ iiL il l ^ 1 1 j-^al l |»jjLa ft_Jial JaLlull (jiaxJ £-a i _s 3UajJI -LLij t^j 

jjl j t4 il l o^iall ^Jc. JxIluU AjjjSa * ** l l aK (jJI jL J l Aic- JbJI 
(ji_*Ai 1 -ag.-n Li.i.A-.-m ILLtb ^>JLiuo V JLiaII IA& (_jj Aj_j* « a. il l t_i^la,Aall 

(jl ^'^£ — ^ » J< ■* tllLaj uij IgnTsl") ^^lll AjjI jjJI ^ - La - ^ Alj tojj*aSJ 

j - "'ll jkll 4 j Va*i | j - 4-i-*'i.,.l jlj ->g \jlrt-) I jSLlal Aj^ ^k . ll l ^ jja i l 'al l 
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U-U1 ^ 1 filjjl dllojja—J (ja ArJiml l jjjutall <jj ’ j] S^-LaAI clilj 

- j tUa^£ Ujajl 4liLa*-aaJ ^t$-a y» AaJiiall jy *all y* l^-a. _)ia ~ diLiKl! 

AilUal alala^JaJ ^Ig-a ya A >"'1 ^ JJ-f» (j* <jjJjj^ali tJJjU L>° fJ 

4j| j ^ o •%.y t ^ >!--* _2_/*^ * 1 ,|V \ i <j.) 1 la L \^3 Aily^ <—iLal^ll Jaj lyi t—jLiLaC* 
j—&yi fl—g-JI jjJJ (jjl jail -i Aajlill jjj^aJI dul£ 0^-ill lift (jj-lJ 

^jl jj—xJiLj tj :J J-a t5 lc. 0-all yt Aj_)a1Ij .llj-ajl (_$& l^?J tljS*J 

I_J-aSIja 0_all yk JaLiill 0 -aaJj jji <J_)«J (_£J^l y« «-^lj J_S*-all £_>!=> 

jj—ll jjJa y Ail y* {£■ jll i^lt I^A JltaJ ^ AjC-JJ *-iLsj AjJUtal 

' y y A* yi ^^A ~£ ■ y Jautjl A ajL ji ^klg-a i_) ^ a a j 4 ^ ll-i Jij ^gjJI ^lalLall 
. Lkiajl y yjMM ^jVI A a£ all clilj l t xA o. 2 j _^2 

•Vil l i L—Ajjjlio V'C- 0-lpC- _J_^-al J_jC a^A 0 ^iall t " , \ jl «a C - vJLli-iSj 

'l l ' a j a cV~^ a Ajau ^JjLw tj ^1 l '~% , i * ' l yQ ^C-_^il (jp. ic. -V^jl . A£jL*ji 1 I 

y _c A_3kjlill (_3jlill ..laliV'.H iaLoil jli i^djLalSJI yajp. ( j; .«.a ii. - 1 l J^lia 

Ailai-oll jl : Uiilij .aJjIqIo iJLlilS djvlikiall o3a ^»1 ^Vim lj I i' , S» i JU^VI ^ j ■ al l 

.djL—alSJI (J—ilaj UajV jl£ LaJsic. A^ilj I g Kl >t>,i vljJ jlc- AjLulafl l A :£ ' ■ > ; . < > 1 ' 

A _ij .-'< jl ■* (JllLalSlI jlj^J J Iajj 4J=u-i_j 1I iaik. ^^Ic- ^aialla >, " ‘lw i :l!illj 

A. m' j- II ~ j .*'’^1 ^l^pi --i l aKl ) JuL>J (jl I^J La£ « AjL a Sil l Aj£^>=JI Aiiaiall 

^_jjji,. 4 _j-oljpJI SjjLisl! jl j-ijjj umlerior tinyulale cortex A-iaU'ifl 

y j £j VI ij—S-aJ - ^3-0j 4 IsiiS-a Ia Liiil 0 < >a"'AJ ^^1 ^l^-all AjJliJ A_U-aJLi 

0 J<O ^l£ J :Uulj -(Aj^ j■?• ujj) ‘Aijl-^lll A > I IJ -all ya, If. j*. llili-ilaal 
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i « j$4 ■* j jjS l_ UuUj J&^a JLSj piSlI JJ=l] ^j=J JbUull 

jell ojjia Jaujj ujjjoII jjJ*J I £tU JjIUI t.. nl->3 1 

•(^ t£~^ • (JLill _>^') . gj^ nl^J 

_C £j J *Jj t4-.nfr.n)l *3a 4xa_jLo-a 4*J 4jl jji 4jl _yC* Vj 

J j -n JSil JaUijll (_£ jiuu (_j^aajj jj-sj < j*xjI 4x$.H jj»j 5ij]Loll 

^j ... 'V I iil-. il l ^ i^. iqU ^ Ailja^a 1 ' 'I ^ _j-\< 1 (_jlaLiH 

,j a oj_ jjS 4—a.jJ i—ljplj gji-JI 'ojj&j ^LaVl j»' j=^'j 

J_lo J—* —J ^ t3laU» J (JjlLJI Jajj i4jai£JI 

a _l$JLLii J j striatum .Uka-cllj insular cortex SjAiill 

JaLa- All 4_^—9 ^jaSaUJ 4*$-all f j£UI 4^1 JjU I j^Aj t 4isala 

.vlAjjj&Jl o3$J (JjHI 

(4_a£v&]| o 3$J li*4 £CJtt-ll (jl j jh'ia (Ja 1« _>aV 4jJ J 

^ If- (Jskl iJj i ^'liilll ilKLul] lc- jj ; 1 1 u <q LuiLul j Vjl o 

1 '~al4. a11 jaj (jl 13 a ^*w < i hJjI^II g^jj 4-o^i ^3 (JjJaII o4A 

CJ _SjaJl ^olujj 4J j3a-o iI^ISyuM Jj-a Lj^yjJa g-lij jji 4j-o £3 jJJ (jl H (_J4^ 

* * ^ 

^_]l Ilia_ jI j_5Jj _j twiilajSo I jjlj c s ^ojS > <^11 oj&LJI 

{J-taAll ^kJULa 1—SjLlaj l ja A£.j±Lo A£. ja-\j > ^JUual ^-o j»CO ^-Ij] 

!ji 'j Jajj jJaJI CiUajIjji)) jjjll kiiil 4j-aLi. 

t*J_]j (jj_Sj jjl ^a.jVI (j-ic- ^UJLl 4j_yU-a.il Ajjxiil *."■ I I 

I j-lVi l '»"< i sJL'A^. I > la »- al lTi dlLalSJI -lljl 4^s_jlUI CliliUH 
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1 -<uj <jaafi]) ^Laj j-*t /ill (joj e^A <jli t^^otStjll ^ 

.^Lula. jjJ l$J (jjSj 

(PET) OUiVU ^jJaLoll 



J-*LugUx.| ci>* j'jSi .2 :>iUS£]i .3 

■' ' -K^l . ■ { j -) 3 J <k*»V J»i OjJjJ 


^ tKirtH jjjtA- jUj A—jjxU! j all C.U1 jdi i fl»*i?i t i - U JSui 

<>» U1jj dial AiaU* JsUli (jp (PET) (ibuaVU 

~itt ^j—uijit bAA ^3 Jaailj , j^lt (jh joul) (J9 Jj jjj *aa <JiLi 

4 alaJl ^j_ui j y—I p JbLuVl CuSl jjj i jjjupII is Liu <j& ^JaLtll 

Jao3 _ L UaUa joSi ^A j joSl f tJ^uilt <jiaLLiJ1 <_j jjj < j*iall £lUSf 

= \ ~ w ;*>J*ft «' fe*«B uua O^JkB fl+JI tluloj i A ' w alt <La^aIt 
4 _JjjL» A aIS jlOual =T JAiiXall AaISH jl j£j = T ilu3 uiUuVI 
£ j_Ia S__j 1»P ^Ul ^jioJt jjic 9 jj^alt JIoj j ,0jjJmll A-alSIb 

ccfoLLUVt A_aji <jC L.i<aStt jUuil yip aJja^olt ojj^alt giloj 

A ^ooLult ^£aaJl (jp&lt «9A amtatt A£jUJt JiaIIj 
SjLjJ ^1} ^oll j$Ia OaS Ah*aill AikLoll jj*i jj .OLxlSlt Jaaj Aj>^> 

JS.t,. 1) Ua—{I j63) joUil JjUuS ^oUlt ASjLUl AjUS AoiUal 

<jaj—i.1 j <jj—w ijjjj <3—a O)_)jka LuLu jfcwjit <j natj j , (\ — A 

clj-U'jJ ji —uijj l^JWktjj i(' ^AA) (jojatj jUjjj < (' ^AA) 

•(' A A i) 
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Ml A_iiiiau]l A ft Jil l AilalJI A-aALm'-o alacuVt <^asJI (ji A_jl it jJa.1 
A oU'-.l l oi_A La <_£j5 ttljLalSll Julaal <L#Vl #A* AaoUj JLAii 

J cj iJ —LuLA <j—a J wll Ia*j oaUJt JJ^t J 4P^ Vjxjj^oII Aiij 

i=uj_j jj—ilt clOLaajll LJ Cia—bj ^yjll aJjall cjjUjM i>J (jJJ^t 

0_^*jo3 (_j-o A_>>0 (_jlaLLallj £uall a^u3 ^^3 (_£ja.S/1 (j ^ t ~< a 1 1 aLI& aI I Allalall 
^ ■ ■■ jj ^lt ^jJI £y Asiaiail aAA jjt (JjIaII tAA 

A_ 4 ^jaJI j; j A^ l (^LUaILj AjxawJI AUaiall JaJjJ ^1 C^L-ajtl jA ^a j 
a^j—ulxa Vg.4\=fc »A_ja_jAll {jjaliallj l“t • (JSoj _^>3ajl) AgaaJI A-aJAa <_g3 j 
1 j A >la*i CL-I—LlUjI ^ 'll Aa£_^aJI ojjisJI j ^£.)>lt ^Aia o _yhi 0 “ “ 

A ‘ ^ ^ A A a ^gJt (_)j tAjJtajji dj^LaAa (_) ■ i *^** ' V AfljaLaj 

UiV 'i ,i|l\< j <2 ' j/'ol l SeUVy'l l AjjuLal l 2 jLa_jl*-a Cj^l %A aj iAJjaSj 

Uja__il j^l' ,jxj) Zyj* L.II Aj^a^jS]! jjLIaJIj AALiLj]! A j$ ;>Al l AiLioil 
J Jj -v I I a^juisj LlAsjI 3ajij3 j < "il ^Kll (_£_^a>l Aj&I_^aI a Ajauull <.. 11 j 

Jaljj jb Aj-^alaJl A * * all aAA cljjl JaLiill Ajtlc. Aa. jAj _j j a d ^aII AaaLoVt 
i*'1 » jIa>/>I I J >-vj A nYil l i Aj-alaJI iJliLuil _^a 3I Ijlolsl Loiaoj 

I *•**- i c La I *11 e. I ^ *m» * Aj jjJ Aa^q ^3 a£jL-ia1Lj Lx-o 3 a uU jl LAaJ ^^g2ll 
.M l iNi-s. ^ja H 1 ^*‘*.' AsJlia-a jl LaS tAjajI Jl — j_' 

^£11 ^ d)La]£JI tliUajljj >A1 ]a Jiao t^lejll ^aUajll t : na> ^y> Ia^j 

JS 'a ^ilAall ClLaKtl ^ a J&\ C-'UXJI ja-ial IVtf Jj<u jl ‘^A'JI 
oA__a.l j A__a1S ^- 1 Vi I jl > 7 - j j tt'il -eKII ^ t-aajj Ajli_cJaAa]l 

* 4 l 

^ ^Luoa^ lAjAaJ “ ^ ja.1 'Sr^-ta ^yt ~ ^> a ,. Aaaj Aa.1 j -til jAl «l 
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jA La ■"'' till jj| jjl La£ taJjbJl bjLujjall (Jjh.nA ( _ g ic. (jJaill 

(jjlill •*• 1 -.bia ■ 'f' _)'' aJA _jj<aAJj tdjLojj^sll (j4J 4jjliall ^ya jbls __)SI 

- Jjl--"''l jjLLo liai) L-bjl j 


jLobS 1 1 4 aV~i4 j>M ,3^1 oJA (jC. Asubll i ** 'I .» jW nil 4j_jli4 (jjj 

14 ij ,jl (jSaoll (jo jJauaiJ ^aII (3L>U»j 4j_yilll <—fijUa_j]l (JjUsj (_£JLo ^ ml 

(jxa_ill ^J_La 4jm tliljjub (jl lilli Jl!Lo «ojjSla bbaaS ^ylc i_j j*j!I ^ 

(_$J_all jy -- * j£jjjl j (Ajj^jll OljIjSlIj 4 _l<luu 1I (jLuU ^nlmH ^$ . i> ll 

I £j_)J buua> iHiVbk ,jl ^ i—JAmll jjxaij ^jlc- bj&luu (jl (jSoJ — JalsDU 

< 4 ^Kti ^ *w a jJJajl 4 <xjLuJI £x l43jLUI ‘ *» ■ ^** (j& <■ Lu^l La La1Lc> 
4loaJI ^3 b» i >i^a All jll tI-lLojl*JI <jjSj > * 1J~v { j)*\ il l (jLuiJ Cljbj)T.» «fi jt j 
J «l j -«■ *» le. 4_a J$3b a 4 .mi (jx i_ijl_c^. 4^cj j i(J ji^n a . AjoAI (Jill j 

1 ^4 ..•>■<. cliVLsfc (jl (jpfj lillj JliLo 1 ^ bj.:,ni<i laUjuj Ljajl J^b 


£ a 4i j. . w* Jjj J (dlLalSlI Jajl Jjj 4 ag all tllljbajj/l O* 1 » >»» ) 

4 jin*-a_J tHlI 43 ^ 3 4 C j ja fjljS »—Sj U^il (j^lj ‘CjLoISJI fjl j 3 

(Jia) |»!ilSll «_ljl=k (j ^ t ^iTl jjjll lilt (j-a __>*Jjl ^yAj ((djbljjTi.) 

Igjjl 4 ,.iis (HijfLa* (jl I ja ^Jc. j j t^(_Jxallj pjuiVI dibble- 


IJ_—si.1 J lujlc.Jjja_ ja 1IJ y-HiboJS.il ^ja JS AjjjIjj cjlLUc. pbj ajlcl 

^ 3 i-J-fcF- 0° JS J*S?I J*xaj S ISjjj b-Uik CiVb. jji 

4 UI■., \ J < ^ J-Ijl ><e. 1-^11 L,;. : ; pll (3 -Hu (_5 jll joVI IkliLolSlI dll jjl 


.HiUSlI dlljjV 



l o aJIa. ^^3 ^-oil d ! J _yfill ojL^a 

t J- aJI Jal_Sal ^— fi\ Jill f 3a £ilj j* j® ^ -Wj* J 3° 

j' <' J (3 j)Lu>y\ (JajC. jl (J jiail l jl ^jLall JSjjJI J] AauliIIj Jl i^»uVI j 
diU-oaj Jj (3.1*.ja AauslJ dll.l».j iluj 4j<i;.^A£ll 4jtlil JaLa jl 312£ 

V 1 j_& j t4_iiiaM» 4jJa j (jlij^a l$l l$3a J£ Jalia ja 3.li*-a JjSUc. jl 

j)j ( _ s _ia. "<jl jj ■ «-«<^" £a 1I J 4ill j^afr Jj*.jJ (Ji^l' J jl' (3^ 

A_ ? _uj <Jjjj_ Lj j diLl-j AJlUI ji jl jj 4 jaoll ^aflS U*-i >■ .->:* * li*l j jH 

j‘ VN I Jia £Sjl J 13 <_J3 tjL-uVI £a J 4ill 33> ^iLaV 

d j_ 1 3IS < l^-all oj-ia ja 4£. jia Jalia J AjjlaJll (JjllLwil ^IjH 

SjJL_a ja 3.a*l J AaLlo J Sjljaie C4-3 l$ili 4 >*31 3^3^ 

A iil A3UJI J 4jj-s~4I cjUIaxIIj 4jj3lall A^t jill <—sjUajll jS/ I Jai S^tall 

.AjjlaJl j AJalaVI jJjSiaj-all ja J£ J 


Ij*. j W ^11 1 ' 1 ■ A A _u jj dljlS (HjLunjjll ^L*3 jl IjS _j3 I j] J 
I *» mj ^jll vIjLj fill 4. 1 t% jl j tjj jiml l ja jjJLlLall tljl^nC- Jl ja Jia 

jl*ia jl 13 ^uab < £jxu Aioi j j3a I ja j3l jl^ 1 

(Uxll oJjSII £SA Jala jj£3 ft-'Xii jL Jl UojL» jlS LaJj Ailll 

t 

-■■■ O' j j -> oAiLo <JjJ 3 linguist CLjljjiill ^llc. jl 

; .< jMI c L_ull j—a AJLaSill (jYU-ail ^ Jl IsLkj Aiill 

1 sij 1J _SJ jl Luka—jl (^i]l j JJIj Jill j £lsJ)1\j JV3lj 

311-1 ‘<LcLi A^.^iC. Jij J ja jJ jJ j j 3Ij Aj^iJI (JulLjU 
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I — il j ■ - /’*vl l jjjilaxall ^ja LI Jj Ail] £5-oll AaILla J ^SjOJ jl LI (jj 

,-^K.*. ^ t jiilia jjc. i_jjLuL Lljj I j 4->Vi ls^II (j) «Ajjjall 


LjS_Jl 4 L ,,. ^ 4 ijxj 4 j» ■»■ j 4_a jlajui 4Sjl V>*a j& A o^tl ill Aad la-all 

_al A aJbt-o jl-iio J m i L/u jaa <_Jc. AjJojjxji AiJjla Z_)jj~a jC- 

. LlaJI oJ jail 


^.. 1 . „ 1 ^ Jr_ 4i]]| t <1 n'^ l *.Lui I j** !■* ^<JI jlaba CLulS I jl j 

0 # 

1 4 <' j ■ ..1 Aajl j-a tbLajj ilSji 4jj _ja-o ja£j t *ua >J Jhlaia L-jjS 

jl j (I_r- j’i'ia 4_ J jail I (—iiUa jll JAaJ jjSL jl IjJojI ^3jL jl Ll jL jj] 

til lj iL.Vnj j| Jj t jiifci-a ijSl £li-al o j > mi l Aj jjma ^ i_ic.Liali 

J_L ^_ 3 jl Si_ j=JI (J±A CJ 1& Ailoi-s i— ilSjl ^-3 - 1 =>-I jll £mll Jib JL- 

■> >' jl jSau Aa.1 J £A Jib Ji JL lilLS <S jjlia t5 jii Aj-ali i-ij _>L 

^ 1c. oj^lc. AioJI CjLjjSall jl ‘" {A. jLh jll Aa-uJI jculs j* La Aa.jJ 

-I ^ A frbV 1 ^aLu j_jLoJ A/)l mill JLaC-bU Lilia (jji. ua <. T VM=fc Jill iilli 

4 jbal t *i - ■»< SjjwiU JJC JoJafiVI Cjla jla'ial l aAA (jjSj l xiJft AjjLuiI 
AjSljjl ~l^ a j^ 4_J Ja j» Ja jl juJVI oJJaia lilVL-ajI Jil. 1 ) jl ^-oll (j3 

(j jSa ... A—iaJijll JllAall ejfc JL jl ja UJ^ ‘(^'- Lo 

4 illl J li^L jj.la -1 <j jll jaV| iae-lLSI (J ^Jal j (J ^ l V' J AkL ja 

, 4 . ,.*J a. **> a _jjc 4 _iSl jjl AjC _j 3 iJllLajlaia Lajl j t^laall A-alc. Afllla l g ^U aJ *i? 

. Aill IkJLoa A.A.'.Aa^I ; Js J JfLj Li 4^' ,> j^lj 
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_ a 1 _AjJC- (jj^ fLajAVI-J jAskVI Aj^iajll £ jLaill (j a I > l .iajj 

A_jjlitl!j ‘A ^jjjail <c^juJI , 3 ^li JajoJI (jlj £-3 Jj Ailll (JjU-) 

ja S3 LoA jiu__SJ l__A jjjIj J t“lljl.a»ll oik (jC. LGjjaJ Ajiuuil 

(j__a tliLa^la-a l l (jjJ A<U,oj Ajlla^a 4 clil j J_ys.j jlalj 

4_jjl ja ‘"J (J-aaJI (jjjSi j i^ilSJI Jjk"l (jlS I j] J t(_$^>a.l iljLaj la la 

i * <1 »(jl ^3jjj (jl Lil jjUi (f 2 l£B (JxoIuuaII Jalill Jslmi^U AijLajaj LoLoj 

Iji&j i^j^xa jjt I * ‘ ^**» ' aLIaa aJ^C ^3 (_£__)aJj c_S_$jj AjLcjJI a^gj a33nu<Jl 

"i_L=Jj1aJI iLu3aJI" Acjjt ilAjj)>,;<a (jV AH»<n)l AxjVLaj La 

jj_SLlj t J J<< (jijJij ^yll I-Jljjal - ajjL&Lall A ■N 11 a .all dlVLa-a (jjj 

1_a (jjj_£*-a aj^Si ^Ijj O'* _^J*A AjLSjII AjjLi*-a!I (j<a _ojJl I.3A tj^bla 

djLa^LxJI (jl Aeja-s. j i 4 jj^j]l i*~»ljl*»ll (jLxJ Aj'il mill ilAj^jh'ill A^_pSJ 

AjjVI (_Lal _e*JI (jj£j jl (jS-aJ — SjJuua Ail J CjLoiS' ^^3 aAida-all Ajj-l'iII 

(jC. I j. ■ j JM a* ■ I (^3 •<■! (Ja^JI AJ jjJj (j, Via 1 v aj‘u<*>i: c.lill 

A_JJ A_^.j (j_ic- (^A AJtil a JAaaII <1jI a >asll »2& (jli ^ nmll l-l^Jj t (j Jaa- i 

A—sJaj li Ifi] j-ajll Jjiajll (>a ^jJ ia. ^1 Aa.U_l ^1 Jj-laLillj 

(j—Sxj A^c. j_ua^oll (Jj^-iJI (jl Lblj jl t(jaj£ oil < ^C- Jj-iaj-all (JJjJI 

. v__ i1b jiJa (jC. Aja ji.Tk. 0 j A Ajjlilj Cjl jli-a IAjI^C-L Aj j*ia Ia^) J >- ^) 

A.jLijIjpII CjL— iLoxll a.\.. A jLaj c-'~ s*L1Ij ^jj^ill ( n.jiaa.ill ^ Ajc-j_j 

l(. IJ gjA (JS (j-a (jl Lal_^l (jl£ (JjLJlaj ^jJc. o^)> : . VVi^l l 

A__jjlsJjll -"II jjx A aM L. _)3jJ (, 5 ^ iLkJajAC- _^iSVI Jj i"a-all I^C. La 
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t^-aJI A - -^4. jlaLlaJI jjij jjAlojVI (_j 3 j<tt_jll .laLuu]l iJ_jaju ^£J 

<-l joj j_g j^)la jC I'laa^*! ^illj |^£JI AJjljjl SjjUtdl jU I.}£aj 

A _Ijl jl i'iI^ j 1^1 j-a 1_g_il£j IgJLaau_kjiV jj-a_jll j^i 4 j&laj a^jjjuu a 4£jUa 

4 JV-iSI -LjIjj II j—a l_AO^oj A. — r\fu i jl—SLa^b ^.u-n l j «4j£-jjJaj*o 

< > i-v ''l ja .Igo, (_Jal_J Ia jlo-jl j ^>><->11 JaSsJI jj_jla jC lg al» ) t 4jSjlnjl <nj»ill" 

o j__uS 4__a._jjJ Ijln. ^ ^oll (jilj lg lj* a“l j_j£j ji jS-oJ <il]j£ j tojSI jJI ^^3 


CjI _jLoJtil aJA Aijiaj ujEuoJj i^laII 3_jiii3 i "XSkJ Lo 4 <ii'u ^3 jl£ jl j jia. 

J_cljSJI jV «j CiCjjJ jSJj «4j_jajll JcIjSJI jlaj] (^ 4 jjLi*-&]I 

4_jjaj C_i!-li.j Ljjl j 4jiUhll 4 jj*I1I <■ juli^jll ojlA jlj tLlfuJa 4 j ja_j 

_liij £• jjjj (jl (J<i"l*> all (j-o _jaj]l ^gic 4JI0 (__pal_jcl (Jj (4 jjwiLuiI 




i'll -« jlt-ail ■ " »'j j ■ " * (jj -4 4 aU y'll 4 jijjj^’ill <Jl)l.ia. _j]I (j,aSc ^Ic j 
j£*u V (J^aitJ j)C I g *>>» 1 (J<M>ii»a i ^ic 1 * 1 ^ IjC- jdl 4 <a5~\<all j 4iaLaJI 
jl io_)jLi-a cjLijJjliia ^ ill-nljC jill (JliLa j Loall jjJl UaLaJ "4 .&U , a jj£j (jl 
(jC Iff ■ ia« 1 lIiL .aiul jill ^llULoaJI ^ j h '"1 jl/uJal (j-ol jpll ~ jVu.ij (_J jl jill (jl 
4_mi '<'1 'j t( jlaxj -j lg 1 >>») IgjlJDlc (jSj Ig.AjiaJu -Ajlj <.,-. 1 , 0-1 iLjjja. (jiiu 
(J_-oC A *ai (jl dlblft*J I (J’•*»« i gJllljj] jS-oJ ■ * 'J-*. < Lulajjl jij jLboll t*tj.wll 

vJllj/l—a-all I_S2j 4 jlU 1 4oJlsta 1 OO^ 3 (j t J J oa jj (jS>»jj (IajJC 

(jS-oj | 1 ■ >»‘i l 4 jj£V| jj jpij^ (jUaiil 4jt-uiljj 0 Via all t 'l l ilairl l jV i4jLo jjl 
jiSV I CjIuIakJI (j<a jj 1 *'! ^£ojJI 4-Li.lj ^3 duakJ jUalS (jaaj jl 
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j ASja. tlaJ AjiaJ^p AjLoC pl_jlal j jjII jp Jl »*»«>■« LtPaJ (_piS*il_j «AC_jmi 

. ... ;|P_II H ^_Ic 1 . jjlc PC-IwU Al3t.Jp (J*lx£ AlSU (jl (j£*OJ V JAti 

.^giajl JP (jllai ^yiil Pic. I fi t jjjSj (jl ‘ _ j^jll AjUJxall t~‘)lj1a»ill 


? j>ajU PJ*J V <jjl 

jP_JJ ?a2iax jj<o_jll P&J (jl £9jtU (jl £_ja 1! (jSLoJ £oall jji (jj <jjPl 

* ^ ■» (jl£x jji Pj V sP^Lall AjiUIl jj^a^jll (jl yA AjUyi J 

_Ic jPjj Lajfl tAc jjA l$ Ijk'll AjjjjjJall £t/JI tlibjjSj (jl J t(jl£-a (jl 

(jl A J^a^ll A_JUtjt]! A ±a i^Jalall AuJall PjSjj) (jlaLla _JJCj <J_jIa 

(jUal_La jj_3 Ic jj* ojjjjJallj (jjSjjji ^all (J^lp Ajj>»_)ll Jajlj_jll (Jjjxj 

jj _iill jji iPljLiu (jl jjjuij i “ il »KI1 jjfl aJpLojj CjIj 9 (jlj t^t-all jji Ac.j±lh 

4_j—o^jll iljLojlc (_^a jj a ti"il />KW jji jj*a ^C_jll jjic j (AjjxaxJI AjajjulII 
4 jl* ■- (j5i jsi jl ojlAA 4 f'J• -'-* JaLoil (jjjjia (jC lA_}jiiJJ (jSLaJ 
Aitia^a Ajjj^aC dil^jLja jjiDtj ^Ipj jjA Ajj<ajll Aj»'S_j<a]l (IjI.^AjJI jjli 
^•la._jlijVI CiLlaC j 4 «KW ^3 jjji Aj_j«J Igjl ‘ * j (AJSlIum gt* i—iLajhla 

AJS IuloII jjd JPc jji Jauul 4 jU'1j'i jjjj CilaJJj ^cjLjj jjA 

^(jxj (Aluailail "*L^ill (jial-Lo jja _^uSJI 4 »«* jjJc <_JxJjjU j^jJI 
J^u! i.*.)j?k (jSlj t j j^.u.rtC £3 jxi (jl jj 3 IgjLjtPaj^a PPztJij (jl (...Until IPgJ 

(jji _J (JS jjli tP^KII pg<t ji ^lljj AjLaC jji liljUaj A^oclP AjKLoj Aijlc 

. AjLoxJI jjd 4 cV~'A. /. jJ^l^o jji IriMiij jjjUax ^ jl 
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l(j-a AjIaLcSJI AjDLJI (j-u (JSui JS eUl Ajii (jj*jj (_jj]| .IzJl Jlj 

1—gj^lAaj (jl £—3 j£u <jl I—il (JaLajll ^^ill vlibjjxdxi t^j Ifl^'^a'i jl 

j_j tillife UJ^J‘“J ‘' ‘ ^ ^ ^ ^JjLm Ajjj! jj Ajjj (j& l i.*C*w.i 4 hl>h 1 1 

IjLajC-l o-lLjala tiil&LijI ^ t il..r-CM 1 <njljpJ1 aJ$J oj^-sui-a]! e-llc.^! £y» 
Jub ^gJI AijlLI (j* jAktiSLJ frljj AJli. ^^3 Ajjajll A£)LtJI aliilS !jl La ^ylc. 
ts—^ 4 —jjM <j;—i' (^J^J-a JjL _>j (>a jl ijAj ^ 5 -SJ ^yhjA 
jx—oil Jib {JJsSl J AiLaxJI a AA JU jjS-aJ (_h£ liiij ^£1 (jijj i^Jl jail 

# ( ft 0 < 

A,. . j ) j 3 j )/\ i'll J_jusjj (jl <jSLaJ 4_kjS (JLuO (jl .Jl 4 nUi N/ jl -jj£j 

.^^C-jjJajJI (JJJI (jl AjjLiyij 


(Jib lllllball IVl-t JjUslJ <—3jjj AjjjLVl Cll£Ul (_£j~Uaj (jl 
Jj—j I—$j ^_sj— jxaII J—jLull Ajxj\ dlbA :dlb JLLa 4oJjia AnUjgfc JjLjj 

AJJjuoJ tllljji ^gi AjjjuaJ (JLSoil (jjj jl AaLix j»^l£ tijli-a ^ CjLuj jill 

ia.Ij a^> A L ■.. j ^3 baa 4j..,-v jLljI ^ >>i'l 1 "'I ^jja* ^ l<~- a j& * A el* A » 

1(~- jijji jj Alujjll (Jib Axjlill 4 bj■ ..ill AjjjiiSM i'ibb. II 0 jft JLa (jl j 

^all a jJiS ^ <LaJ La Aj Laljj tAallc AikjJ ^■ >» jJI a v% ■» £_>UaJ ^a^jVl 

i 4 

tiilxiSJI (jl 4 jjla-a (_g£ji. jl (^*45k JIax (Jib ;JjiJ bl .V; (JjaSJ 

l> >> ' rru Lijjijl La Lille AijlLall CjIc _9*ia jaIIj 

(^—lc. al jj tlji^Aj 4 0.li.lj A j >a *v aLjuij (ja jjSI liLli.lj 4 A^lj ^uii. AxJ 

4J*ifl i-a (Jj a tS^ ^ _) J wJI jAV I AjLa»l (j^aJ AS^LlII jl jjJajxll 

4 ** ll »a > ri » ^ ifii LaJV (jjfL' AJjLai.jJI tiiliLuJI A^nllc- ^-3 (jSlj 4ajijS 
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<juj _fillall (Jjlj_ Jl (jV _ £1 jjl jlji jlioV lilbJ t^lLajJ a ^ILJIj) -laa3 

jjjjl Aie. l^JaOuUJ tSj^- ^jSjVI Jjyla-all 4c- jj-a>A JS jl gjJaLUj loOj-ia^a 

J_& LaSj 4 _ua 1I ^3 HiajC- liiiia IaJsA o<l ttn^l Jla. JaA3 4 j1a*JI ^ 4j^j4 

lilLlj iAjiiJLa 4jil jii <_sLAuSI jLiij X” (jj-oall ^^3 (jiajjxjall JLiaII ^3 JIaJI 


4Jajljll oJA (j] t(l$J 4 jLA»a 1I j^akjUJI l^jOlc jt jla. l$jljjla j;i=». 

I_) ,,C ' W ''J (Jjhil (jAc Aaixa (JL)Loaji 3 4 tt'l'N a 4jjj3jI Cj I a i.u 3 jiJ 

^jAA_Jl J_£uj 1I cs __ialjj coAa J£oll JaLail jjj 4 I j ■ Jy I 4 jjjIjoJI <£il*Jl 

Aillai a jbol aJC. 4jjjjLI Jajl jj jjj 4 £jjjaa ililjOlc. ^jJc- J j xa £- jaasjaJ 
jpSii 4iDl*JI jl £ jjJojaJI jl£ LalSs jAj (jiVt jjjJmu LuJJ jl 

lj>A jo jjSI ^c. jjJa jaII JJJ ( _ s Jc. AjjfoJIj AjjjljSfl o-il-anv.ll djjl£ tljio 

**« ^ jA Jjli AjJj jA JafiS jj jl jll IAa (jm-> j t^Sljjiy 4-a_pUI j 

4_SjjlaJ C(_$ j _ikl 4a^lj jA c ~l»*ll jjUj 4 £jL aa JI ujIjjSjVI ^jjjj jl-icl 

ijl j;V»Uj «J jj^l »** JJa»I (jS-<uj <^lijll jyjj CjIc. j).>i ( jjj djlaAAjtll 

_JSJ ( _ s —1c. ls u> _ajl (JJaoll j£jj (jl ^Isoi j»jj 4Jj$jaj JjaJ ,j3 ^WiVi 

.lAjJC. jjj Ualjjjl (J4jVl ojLajasII 


("'I -.Kll jj _j joJaj^xill JJJ ^Je. AjolaJI Jajl _J_)1I (jl J^OLaJlj 

CjI—JlAc. •> c.yi <_1_JlxJI (j^jJaJJ (j! ^jJI (Jio 4 Vi n^^ll (Jlilc- Jjuiaj-all J 

(jju^aJJ jl (jl Lil lillil 4 •%ji'ij t^4_jj^JI j djjA^aJI (JlaJ 4JiljLLa (_JjLui_jJ 

"jj ■ a ■» ("in'llj ^aJI (jJallo (j-a o JjuoIa 4x. ja^va ^ If- 4 aKII JjJrvJ (jAuil 
4 jjaj 4jj«^.ja jJjJaj j ojI .VtTiniV 4jl jSij jl j ja.j toJjLa 4Ki uj ^Jc 
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<J_!Lq| jjjJ l _ s C.yJa _ja]I (JJaII iaj'jj <jx A jjlia (JaJjuAj ^ J .’ 

■ ■i l'i _j*Ja ya |t^jlAa.VI_5 ^bkiV'^ Cjlc-^yua jaII j 

‘ t5® Aiti-a dlLo^lc. jjjJ ^yC. _jjJa_ jaS! (Jjb]l -bJ jj-a Ajl» a > A£.j)a^ a 

jAL—IsaII) (jjl kill A =».jl till_pj (^)j ■ lW—=»■) ulil£ilc. j ( _ J ii=aA JjLi 

i aViA.« ^jj A UAual l (Jjla^LatSI _j Aa>L&_j Aa^Lc- AjSjSjP (Jilb^lc jjjj ^AjjjSuV' 
j ill pl^a^l #jA <JS I_illjj (jja.j ttllLaibJI l$j]l JJuiu ^jil uLllc-jjjJajxJI 
jjbkJ b £Jj~aJ j) 5 j» i-TiA a c5 ^-?._>a (Jj^L ,>“4b l** L$ 

i - '1 5M . " .1 >A*i . ilJ (J C-j) iJa_^aJI Jjb_JI ( _ s iC' Ajuiuij^aII JsuUjj_j1I ^ja JS 
j .*!.<■« JS,.* i j 4 j dlljbfi- Jja) ujIa^L*JI (jx lllUJjJ AdlajJall 

i j 1_«j n i ~'l w Vlj AjjLoll (Jjl&_jA^3_yAil (jjj C-)lSvl*JI «__)UjDU 

ujII^Ic. ^.a ililjLiiyi ujliibJ _^mUa]I jjc- (3jUadll 'a$J aSIjj! J] ^1*2a1I 

A jibe. Jajl jjll (jc. l!lJ*J aboiV' Jj3kjj jjl (j£xj iJlilc.^JajAll 

Jal_J j £SjJ JJaj (3J_>ia (jc. l$J (J^-aJI jaVI ^51 j (ji) 

/ j^ i 1 ^<a t“• 11 kp 1 (^jsSI ^3 j]^jS 1 ^bLaU IjlA ^i au i J j 4 ^(_£JLa 

.Aa-bJl iic- ajlc-J j bjSl j Ia£-J Ig&j (jb lIiIa^L*]' 

r-j- ai ^aII Jibllj A_ij jg' VI CjIa j;lr>lA _jjS>ai a jlc-J jlULAj 

jjA ^^AlaaJI Aul\ a" (jAbkjj (jb 4 il g ^3 lj] AtAj AiV iAjliil AjLo c-\ _^3k] 
AaK]I jjx ( jX- _j*ia ja 3I JJJ ^jic- Ajajuj^a tllUajl jj ^ a S . u a ] ' <_£ a 

ja^J tjl 4-JJJ Vj 4 ^-^*A>Ja]Ij ^^j-AJ^aJ'j cAaKII J AaKJIj J*A3^aJ1j 

j" ,_o j SJ <_5 j SI ^ jLaui] AjjISa] J .^rt a" ^ jSli" g^-i]l I^A 


549 



AjjLLall . >» 1 jttS ^lj Ailll jj ft LjjI djLa_ji*-all Jljald j (JL) JaijJalj 

1 4 t« y ^ j all l -W Ajojli. dlVl 1 'i-v W^il Ja] t(_J^lVl (_J\ n-ll V I (JlS-al 
f- j ^jA\ JAi « (jiiL-^i A^Ull a.\HA\ cJ£S^\ #3 <Jl 3 V j 
dll J U-VII o j_A *'~'' 1 '' (jl i_4 (j£lj <4-#l£JI 4 j » y __^a 1 ^laloH ^». n l mV I 

^juila. j-»V All j tiiliiS (jjul l^jlj Aii-call <JJJJ Lgjl Aiij i W'j LS ^. AjjAj-JlIII 
^ _joS/l t _$jiuLoll <1)1 j <lUaJ jail a j)A e^LalujV AL#Ja-#ll AllS^yi 33* {jl 

AaJ^UI till^laaJI Ju)a!il l j «al j| Aj_jjm<) 4-iLaC- ^2 j>ctl ‘)C- Ia jVa!C-I_j 

(__£ j yj 4 _j^a^ll Aja^^l (ji i^AioaJI JuljJ (Jia) 3*««^ CS^ 

tlUCixll o5a (jl L#£ ffihl j^C-jj-a_ ja 1I (Jjlill {jj_^la (jC- Ia j-imaj 

lg_#CO ^-Vai (jC- Ljojl ^A IajA-iSu (_£^jaJ {^C-_jla_jadl (JJ-ill 4jj£-#]l 

{j tj)\* (jc- Ajjjj^JI t-iMr-lfill jOuiSU (Jio IglLo AaB jja.1 AjlaC- sift j c^jiLVI 

_jj .subatomic a— jjjill jjj I—gjljjfLo tAjjill ill#l$jJ 

j&l {JsJjIj (jc- 4j]li# ^'_jj-cuJI jlajVI (j* (^3°3^ j j »# <>l l 


<_iL-i 


_i# {^jll 4j.» >^>-#11 Aa3*ii #3 (jcii-ilj 3J Ilia (_$a1I ^c- jA-a_^#ll JuLill 

~‘l #11 {^jjLVI ^c.-ill j»c-VI AjISj^H ail 1 Jc- L#j 2 _jll «-(^*i (^1 ■laiuU vi 

j) i..A 1_a Ja,..W 3w*)»«—j (jl {_£I — (jaL-iVl (_) 5 . 1 l (_^ill { j j£-_j*-3_ja 1I (JjliH (jl^ 

.(^jUa-jJI j ^uiLiaII 3 ^jiil (jLjj-Jl 

t < 

(Jjiiill ^Ic. ft Laic- (j* (jjjjj£ (jl Ajiojtill 4 J -> Lill {j^a JAiij (jl tSJ^J 

j. JaLujI (jiaLl# AS_jL-uo ^-Jalaj 4 /.K" 4 jt ~yi {ji l^a.jasl ^ju-caxll 

Cjl—iljJ A-<uj * (^c_«Jl S_^*i2 4^-al~k^ ^t-all ^ ^4Jala {^ialia jl 

Aj-a_ail (Jjl-‘-‘ , 3^ t3 3^' cs^ ^jIaII fiull j^a vl)L#3*-«ll (Jikljlal! (Jiill 
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a j — J_aVl Je oJjSJI J — iljUjjJI oaA tliifjiJ cAilaixll 

u _ill 4j ^j\ jSM j Ajc> l>^allj AjjI-IaJI ^caII S^ia ^9 SaIx-lg \a 

i\a AiuQ JjL^j ^iC> 4_Luu5Lall iaj lj^ll (Jfij o^l&U Aluill 1 A^jjiIa jittJ 

JSui_II jj jla je (jjjLJI J lijj*x jl£ £ jjJajA (illjjiyl Jax 

— 31.^-. 11 j_ jjj Ixjgix rpLuJ jlKiVI s.aA je vliaaJ (_£ jj AxJj <Ja2d 

<ja _a jj».i fi Aj*j — ^xll o jjis J convergence zones jDlall Jaljx 

Igx&a_1 <•*! IN j co juL-ajxll AjSjsJIj AauiaJI ul jj^JI jti Jajl jjj (Ji.ljJ 

^5 jxxl (_£jAJ3k <—ul=i. J] jUi&l l—liL jl AjLx jx laAj uLilxl&il jl*-ol 

(Jjl_ ui_jJI AlaJjUx kliUaJjall oaA jl gja-uall j t(^ jxjll I g jM ^ jja AxK.l l 

<x]£U 0 jjxx Aj_£il=>. djl JIXlij lgjliljL)jl J l jx iJlil jliJI j jjixdl jlJ 

(JjLl_ll _1c. Ajui—uijx ■•‘<1 jj_ j (JliUajI JOJ liJ j jj (J ji.1 Aj^lj jx 

I_gale Jxlii — .^jjLxll AaxuU (^all — ^ jxjll Ig-LLujl j£lj j^aj^ll 

A__aJajljall ililSJUl (jx ^l£ (jxxJajj jaSVl e ( _ s -*SiM laAj ‘ JpSI _jA l* Jc-J 
j_aSVl ‘"■ ISN.l l jx 4_i (jjllajj jll AaLSlla (jxalaJI Jajxll j (JliLxKlI jiJ 

jxj v<-« (jljj£xll aaA jl Jalla jja^j t^^e jiJojxll (J jl^ll Aajlae 

<LS axaJI ajlxauila Aajxxll ^cxll >1 jIj1x& je Cjlajlij <JaJa 

■ . «jll ■ "I ^xll jjjkt! (J^Ia jx A_ujI jail i_u1Uj]I ju £xjl <_£jl J 

^ i w -1 'iai j AailKxl Jl Ailll aJIxx aJL^ <J * _ ' 1 » *~ixl l ^xxll AjxI jJ 
jUiijlj jjj jx IgJLill) Ixj CjIxKII Jbjj CalS^lxl AajVI j>aa*ax A. w-nlal . 1 

■ IV- ^ill OLxljail jl file JSjxj a^jJ C^txll (Jiila IgJ AjjSxll <Jalalx*JI 

A_alo^xll _*11 (j la l ix jl Jj jaxJ iJalx KU Aaxaatxll j AajSlall A^lUxlla 
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a <N ill i'll (JS ^c. liLoafrl a£jLuL# (jj£j Lijj 

jjl Ji aJj j ^gi 4£jUiuJI i—lL o . uifl ll jjJc-J ((A jtjWl I <jml l) 

iiVai i.*'! ^Kll a oKa A\ (Ji.^ AojlfLJ ^ylc- aJIjII (JjaIjjI! a^.1 


4 _aixLcdl (£=^all ^gi (^g.MwlI >5x 1 Ajhjlrvlll (j5_)±x}ll Ailalall (jlc- 

1 ■ >ij i jJLuj (^IgluiilLo (3fu*j) ^uLiiU <J*3 -idjj ^lg-/u 4_m xll AliJaidl Ig in3 1 

')}\ _ xk\ (Jaxj t J il ^Kll SjljtJjjil ^3 jjJ IgJ Ig mQ.'l Ailaia]l oAA (jl 

IxJjui _A_<d£2l (_JLa£j _uj! ~l g * plj $.l_jj| AiLlAX AxJ j (4 Vi nil 

^jic. Axjllll (JjLailjjll jjSJj (^jLiU^aUxAil ^giuia_jll jjj*xaull 

«.LajoiV AjlaluiVI JU. j^AxU ^yjjjpyjjjll ejL*j£}U (^xJUaxll jJ jxxuJ I 
Ja£3 Iaj_^ JJJ (_$3& £txll ljZ& .Liho'll Jalxjl (jt <■ tto^Tl Ig-jlj ((JbtSl £x 
HSj—ZA «IxjuAj e.Lxu^U A il -v"'. ..*^1 ^Ic- (JxJjuW 4ihUadx (jjSj .}l£j fklgx £x 

HA AlL) \ • (JSjji l ' J -«KU 4 jst-s. m -*llj 4jj)*> ill ( “■ ll A 1 I|3 il j\ 

'-’Ij j»"l' £_ a ur (j^aall ^Aax (jlalio Ajjxj A ojolt J? 

(_5^ui_j]l A jmU'H AUalxll (jl jJjj 15a ^jic. iP^. i ^AaSuLuLaAoJIJ AalV^ll 

(jl (jiUj (A3jJUl lIjIc- jjJai^xjl A.\Ak.al ^3 A »II ■ >■ jjfc .'^-H (j^all - >a■'I 

AjLsj _uiVI A II-v ^ (j^-»l A I ^Luiil (JjIax iJljLc. jjJa^jJI i-** it -aK a jLxHuil 

ayil Aj|__i-<aJ-J u _ iJa^A 11 (_^^1 A al'A ^ i _ lUaC-Li 'I Aj^juoJ uLllxvlxJ 

IjA (jl Lxajl ((jljLuull JajuijVl j ^Julajll ^C.IU-gJI (jxxaji ^^-3 4 oh A ^ 

(jl j)J JJ ^lill 4 j . ■—“ill tllLuil j^ll LoS Aj jljjj aJjLoj La 4J jjiaill 

, * » 

,^0—^ < (J£ju Axajuuil c-ljl -| ’ 1 ~- ^LjaLa ' L.1 .*.’i (jlaLlxJI o4*J 
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Ajjju fliaa,! 

4-woS yi SjIVj tlilii Jli. 
sma/cg 


<iua uv jIi m*»i> 

ijlVill jjt Jj!a4 
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4xAia A*J jA® # JA (> ljjlk» A 

,SjA_aa A—iNa 4__i3 o-ui CiUS jjfla X-aj J\ AjjaJ® *UaaVI 


Uj.»/.-,n JaUii Jilii £a O^J <-iaiia I-Wiskl Cfi- 
S #j*Si jkL-Lo® y_S kLUatfL c^ai^' 

f_j dliS 4(J HiM ^***® O 44 ® ?■&» AjSjxB 

4-jS jaJ Aiti-Uj (eg) ^UVl ftjaJ' <-4^ (ff* - ®) ^#*^ 3 

.(I AA® j ^JLSai c> oojaJj) .(sma) V*- 4 **® 
(Jj_j j—jxaill -<*■*■■■• 4 yMk jhVii.aH OAAi jjjada® B 

iaJU-JI j AjasjuJI AaJlxa® ia$-u A-uala® A»»£a® Ajjw OIjjjU 

SjjL_a-» t j^ 1 ■ - g,i AUrttiA kill jxiU ,A^Lw» Aa$jJ AjIiMI 

.(\ AAo Oi>b S“ J 6- O' 44 *®') '«rtM O 44 ® 

kill—juffla y—*JbLi i <> Ajua^a (iUjka C 

Ja®j—a fL_ul j^-sliiluil «g-a® AjjJj Aj^W 


fjSaL—ia ,5jj— m 3 AjauuI CjUa kidlai Iffcxaaj pJ (jialia f®aa JAaj 

. *■ (4 _, ('la'l l <iL-J 4 jj 3 AftkLa £ jla) AiVtaa £a»® Aj&Aua 

f LauI) til l 4^11 Aslaaa Auaia AjIsuIjj (ill ai al IjIajpI lAXia 
le. CiUUaVI kjjliaSj ((killj.li *Luai uliUljja flaw! ((>>li*ai 


yjjjjjj^_JI (iibuj^L <ydaia® Jj^uaa® yajuj .AjPXaa® (jaj+a&l l 
q * aJj) A—aal ja® j Ajjiall s,/iiA® hj i tm (Jaw «jfilP 
kiiUuaij ^JSU AJV^' AjJlxaJI O' J-UjJ ((' 1 A*l Oi>'j J*“ Uj 


y_Jc IJL-Ajfrl ^'LasJI j (J jJaa® ^A-a® AiHaa Le-J 

^r. (jniU Aijull (JjLaa iaoj Aajj) (AaAuaiail AjWA® kilLamft ® 
f 1 ■■iJ 4ua _jj& f L a iiI f Lu ul Aailxa ^Ala® (JjlAa ^aLa'^I 
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iS J —! uiai" JjjjUJ Jjsj <Ua«ljj L^jLuI tAja> 

•(' * * i Jijj) -lalSji 

cj—^ a jt yj y>' si i ftjjj fLui ^aJi ai« Ja^An o 

ujL_*jjVIj jjj. /i'il l f.ljaauit CiJ4a> ‘jjaoJI jp. j\ c1i!a!£JI 

h < t i i~i ^—III ( jh i. ial l £_jhj ^jJI (jjjj JjKll 

<jjj—s»I.J jjp (jPjaJjj lAA^j A <ij n j£] AjauHj oJj&Ia 

g i. nhjtt ^j J>H o 3 ^ fJi* hj . ni Vi l^JL- A A ('nat/llj 1 A A 1 

^uil yj J*3 <ja iIiLal&A Jtajj A aj.n £a kliA^ IaIIa LaLu 
A l it " i uiV^ Lilli AjP iVrtll 5 j*ii3l 3iUa} «1 iJS| j if— 1 * J< ■* 1 B ^9 
.AJVaII A>flt ni l £a!I S^uiS JlalU 0 j‘"**» 

l ji.1 II 4jP.lt/ill (_^lal ull o9A (jl Aa^aII djUaJX^Loll j^Aj 

( << 

(jl (Jl *sll £fll jj Ciiljj_jj9 A >aj% jl Aja Amll A^>JI*a]I (jA Aiaij ^ja Cjxiul 

^ Ip _j Lojj Ijiill ajcajlaII (_^iaLLall 0 AA (jlj *'j«' Ajjkj^jjkiill aIjVi 

0.1 jVl 1 *a Ajxaauj Aj^*-aj UjJMJ ^^jll £la!I a_jjii3 j)A (jlalio 

liljAj (jl ^$aJI (JA (j£lj «lj^j-a CjjI£ dll^jjuill jV JIajI lAA ^ Ajl jb V J 
vlll J jd 0 A* £joAa JJJ 40Jjjuall ^jic. iliLLoC. Ja£3 (_jh5Lt.J V 1 j* (jl 

^-all Jij i tfl) l*i a*) (jl j_jJI /.lln/lVlj (^JcJsALall jjjaauII ^l<~- AjjjaII 

‘*'1 *jl« " ^IjpjUiil (jj^ia (jC. AajjSj ^ Aa^aII ^ 'JjJ;' ^'1' (jj£L«U 

» 

^3AJ—II (j—* lijj—a-a (jl—S (Ia t-fjMi (_ ff ic (-Jj*j11 AjjI ja <lS)I j{su» (jA 
(JiUI , l*i a il l (jli 1-ijJj iAaISJI j o JaLjjjl A a£ a (_pa j_ j )*a1I 

A aKII i jlj-'l AaiLjal Aj_jw*ii AaILka aI^.^a AjlaJI ^9 jgJat'lj lljuul 

1 £ A j jl] l^jlj AJ^J (jialoAll ,jA L/liM (j A t >iTi A9 l^jl j)A (aC-_>ll (_gipj 
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dll_a jlit-ai] _J —il ^>1 ’!*> ' ml ^Jc <—i_)*-lll 4 a^.a! 

^4_al£j 4-alS ^1) ^ny al l <_gj A . ii.a II lift ^ ^xa\s>. jjJ l$J (jjSJ 

j^jj 1 -\<A J e ts dJI 4 j3 jjJc LuU*jiIj ^>1 iVnuV I I^A i4^a$-oll 

AxoajlJI dLikLoJI ^C. UalaJ £ 1*11 o jd5 4A«J JaLui 

_La (^lalio (JllLa (jjlill f&^ll lift ijj 

diLuLJ]l ^llc. jA 4^._pal Jj' 4 jjJ ojj'^ J^y cs4^?“" 

J £jjij| j] ‘LLjJb JjSc. (Jj3 (JJjuUjSIa. (jLajJ diluijailuiLa Ifl» < 1 1 Ajjjjjll 

^ Ajjiill diLUil HAJ <^l diUSJI dALilJS JjLu 

> » il l 1 ^*^*1 ^J_lc. £iiia_>-al t _jjJl 4jiall_jpll I 'l l jla*! ! qa ^j£lAc- (JjilS 

<_gijj c^syntagmatic & paradigmatic jJl JxjIIj ^->lVnJ 1 

^ lr. ^iaII ■ m« 1 4jalillj 4_^g_ia>Jl (_jJaliall ^-9 jjlc-jju <j j ljl * xl l <ji 

substitution AjDl^yi dil£sUll ^ ajjLasjjI jail diLl* * !! (j «^» Vi j 
4jra a u.,yi diljLuJl j diljL?-all Ji tilb Jll# tdilalSJI (jjj relationships 
JjSil ‘ l$j] jj ‘ jjLdallj anaphors sjj£*ll 

^1 _Sill jj-a .IsJj (.Jsl ^1 (j-djj y3B dlLalSJl £AaA gl :4 jUU (jixxu 

il__S jjj dua. iLa 4A._pl (__pa*j ^^ic. 1 j da n. i 4JVj (j* ^ Aaao jl _jll <^A 

4__iiliJ <_gjj_j (^jll i"'l^Kll (jl Jaa^Loll j «_^a»7l tja^a <Jaj (jl <jS*j Ig-i* 

(jluJI jl l^juiii 4.iaaJI jjS ai V !*■<• V 1^ 4l*a. ^ o^a-lj 

dll_ jLcuJI (jAxj—Jj i4—Ti?JI J\ jj^JI ojlc-j 4iJaj J-a £ji ^ V) 4jjiii 

4__iilda f.\ ja.1 (ja ^1 dlLaKJI (jjj 4.jljA'll l dll£)l*JI ^ Ajil o^ l Vn a i l 
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<_jjj—yi j cjU^ji j jui^i j *Uu,Sm jii») 

—X (_si i'll «K1I (j-a AabiLall tjUill o JA Igj jJjLlu ^j]l 3 b< jUl j 

J'j—^ J* Ldia tAjbSJI fjjjb (jc- cjLJSJl Jajl jj j t <Laa. <Ji.b 

1—iLJSj (AUuJJ XU UJlba Ljajl ^JiXjuU <UI JC — {jLuiiaC. — f,La — ‘ _ 1 
‘ 4 —AAjjJaJ S-lllill ^ (jiwJJ I g t <a , n j JaiijJ Jxa. ^ AilliaJI <_£ jja^ajl 
UL^SJI J a^_SJ J Ul. J_)i*4 (jljiui jl La aXo^. XxUXaII j 

jl tA jW -jll i—il— 2 ^LxJI qst 1 < jj i f^yaxj I g i aJI jUI 

jjJJ 0 jluyi Jla (j-a Xxaa Ajc^JIj AAiJaj J\ oAlJaw ljl£ai >- a^C.'' 

t^UiVl ^ jjAiU jjjsu Jj 9 -« Ciwul Aj'iSull AiJaj]| o JA <jj j l tiU j| 

tS—SJ IUU QAisr'u JJJ*J (Jj ‘(tjjjL^JjSU sJjk^aL <_£ j]| ^^jjuaJtjj "^jjljLJI” 

.£-2>.ja]I Apaol Auta'lib J -oK jj^j 

A_JVj 1I 4 il o» i'^II 4—ilj 4 )1 a 15L11 Aj^jb^a AJajlj ^ ^ 

< IfcAU L t l A tI ’J ylj dbj^ll JjJAJ AjljS Ajajlj C Jix b'm t4^j *' *.^i l 

^-*JI S jjial jUol JJLiJ <^3 t_uuJI _jA I ja j iAJjIjj AjA^alio 

^gjll t " l l jbt I I Aj 4 xLi ^oJI o__)Uil ^^gjajS jljikjl I j£j tA-ljla^aJI l-i 1 <b»l l 
«• “i t A i n —3 ^—JJ obuiVI La jjV)> 1IJ (jjJI Jajlj^jll J JaaJjj 14 4 Kl l ^lr. y- lr j 
^E-Ju l$jU jX (j-aj (iiljiVb *— 3jpui\ tliLLaC (JiLaj a£j£..Lo AjSIjJ] 

(» jJjxu —j j^jJI Jajlj^ll (jl Jjj- ll$J AJjILoJI ^txJI AjaiiJI (jLlioJI AiXa j 
^_lc l^jji 4 1 g b^x jX^jJ La Aajlu3 AjS 4 ^ ... n l. ni *y 1 

^Jaj 411*^4 ill ‘"'I Ajajlj (_jjj b&A J m. >0 44 4 ^ ll ^ 4, I . ,1 A ^ g". 

.a. HAa i Ajba^j (Jjl Jj Ig *»ia i JuJa il ^^Jx^aJI ~l >A~4. Liawj^aj 'yLLa 
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A _uLbj 4 j j-v‘i CA _a jLla 4>IU-a l$io £3jjj £-a]l «A ja .1 tj\ ‘cpj 

i (j| i_J__ala^a]l (ja tkliLal£l] JaJmjM JaJ^)ll i-j l . jI a C - t _ s Jc> L m \j 9 

Jlj iA _jjAjll 4 _sJlwJl jS_>a jjlc. (jjJj tiaJU-ail ClLlkia AjIa^I 

„ j jXI l ^_Sc- Jaiii (ji jS-aJ 4j_yajll ^ISaV'j 4iU AjjljJl iIjLLJI 

_II 4 jJ jj a i 'ahA-'i jj| (jSxJ ojlAj «4ojLa?J jJl j 4 a ft? I Vi ». il l cIiULmII 

j -I ^-i.-l jaJ 4jjL«JVIj 4 j jjl>‘ i*)/' (J ^ 0 4*1 j^S 4jl lillj <JUa 

3 jL_»JI Cjl£lc. Joa qa 4 j_jajll <-Julla_j!l (j-a jo&ll Jaiajl SjIj* 1 I j 4-alSll 
( J i^yaj ^ 4 *m o CjIjo*jj t JI^JI j S-lU^I (jjj (_gjlill j i4j» nil jl 

, 'I I <ja 4olle. 4 a tjic- o-lal n oJI <IjU111 ^ jjSlj <■ 

<LiA£a<JI (Jlil_jj 9 u]l jl <**llftKII 1 » n j (_3=J jl (jlfl *4 jni vUI jl 4alliajj/l Ja« 
oj& ojLu£U 4 aju l$jji ‘(LjoJ 4jjjlajyi ^ (Jl*iVl Ju*) ^Laajjill ^ 

i-. i'i-vI jc. a ij-s. ill (Jlul£ 1 jl 4jt 1 1 j4i)a j 4ll-ill jlj-^Vl 

A£Jlila 4 jjj^& <^jIjj*J 4iOU ^ijOJ J ^ 04^ ‘li _&>« (^' Jua c3i->^ 

4_Jj-aj CjUvIc. ^ 4jja-ill ilAiDUJI fjj ljiaj (jSlj (4jj*ill dll jj*j 1I £-a 

jjl — ^*11 lg »>>»ja tlip. <ja 4,/ njftl l 4xoiia ^^Jc. IajLojC. 1 j Ia jUAil (jla 

(jjii^—Alftll Jlj_aS/l Oi—) LS^ (j^J ‘4-alSJI Sjl*Owil CiloLaC i>a Jiil tjjSj 

(jc. I frjJaatJ Aluci iia j ■ «l*'4 ^ ^^Jc. 4ilja-«ll djlilll ^hV’T) tjl (j^aJ tjojiL 

g . l . A 1 ^_Jaj-all (illj Jlla c jc-oll oj*oL SJjLa JJC. (JjLuijJ ULia.i 

c 4 jljiilj tj»AJ?-j La LJlc. tjjiii (jyAs^uj ( ViI ts. oil ^.>i>l ') ^-all Sjiia iliaJ 
. 4 ojlo]l ~^"'»l JLJI jA Lo-a JpSI 4jjJajll ( Tg"l»l * . ^V i O jja (jjjl-*J 
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till— jjjSjj 4x131 joj Jjjull Aim 43^1x11 3£jj JJj J 

9 

«Jjl jjall jljij :"4 j-uS-JI 4juUaJI" jc. ujLuiIjJ <J^La» ja I*'ax )il ^j 3 jj • » -I I 

1 I—ill 1 —*j-*jj ‘ _^j£JI (_j2 ^ttll 4 j_J^J 4_lLajj <■_ Hull 4jjpjll 4uLlail t 

4j 1 — *. rt L I g Ln j j£-aj 4jjxjll appall tliilS 13] La lil Ua_Jal j jSj Jjjia 

UJ-^ ^xilW jjbVlal l ji ja ft jll ^^ic. 13 a tV j»l £-oll * aw ^ 

‘l—SjjJ 4iialaj tlaxl 4jL-al a yf'"' A jfl liI j^all ( Jl-s.1 A . y,\ A. > j >. ’—j. ^ 

Li*—}! (jjJj-oJ ^l£ll 4AiUa £Ljalj i—lLia.i jjjL-oall jU I3$Jj 

ts—^ f*—<-£4> tpll (J-aaJI JJauSJ llAj^Xtaj ja ahlxall 

J;U<i—ij 4j^alik Cj^liu.da ja eljtxall jc ^l_Ja3 4aila j l^J ■* , il 

^jjxall (J*ill JLaj ^Ifkll <—4JJJ4j ^Uaj tljVjaJ (jJc LaLoj AaJxi c5 j]| Ja^JI 
0 3—& jl .. V . jai ji j ^ a j ti^l Swal l o3a (_^a jij t^4jjJbjVI ^^3 (_)_j£^_all 

A — 111 1 - a (J — »all i 13a j t^^all ja «. jxJI !3a ^3 oj£__)aia A i j-> 'il l 4a<L» jll 

1 j Jjia I—ajlj jj—£L) V Lalt Ljjaj UuC. (jl A tjiiA.’ill jAoll jSJj 4 jjjjj£ 

<—SJ^aaa _Hll ^Ic. AaIxj (JlllxL jjaK'Jll 4, j 4aL.'i^> 4 i l. >J i 

4 ^) 1 al^ J 3*v~)j (J^^all ^‘ij.^11 aII i ^\\jy 4j^x jpSI c**il aKI I t _i«*i j* 

j3jj 3] i CjUj jj-ojll jl ^jjjxall Cj 13 4jjxlll CjIjl^jII) CiLajSjj^ jl 4 jjaJ 

A 4_>l i jjjjLa ill 4 juUaJI t- UC ^Allxa (j 4 1 W (JJall jjl IjA 

4jI -uaL (_g Ja ja II jl (4_JUajVI J^a) •<—iLxIll o3a Jita.!5Lal!j 

(Jll lr> il l (^3 l-j 1 j| (jijxaj CLlVlx jC- Ljajl j^jajiSj jj31l t-^1 ■ ' j i4 A u ^ 

jjjL-a —ail ^-Ja jaII j —a jjSI ^jlilxa jj£j ^ilSJI 43iUa jjj ^W^ll 

4. - a jl 3-i all A — ’l' JjV _J— 2 kjll i_)__jlxj J ^7 lijl >-' jx 4 a L. i /> ^3 
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jli Ajfia A_)_jaj 0.1a.j lilliA clul£ Ajt IJlA ‘(*1 ^ * <-&**) 

t' i' iln» 1 1 i a Jja.^ £_« HoLaJ i jaj (>s ic (3^Uali o^a^jll o^A clJaJ 

^_11 jLui_£U jajll j £jJa_jll «.*)ljK*ilaJ A ju a il l AjaaVI ls ^C- lilxJ&l Ajjaall 

.iiiii^ttil cliUUI Ajjaill ilil jl jail 

£| ^ji J-lalJ ^Jl Aa.laJI jA «— iuJti aVI I^A cl jj f*Aail JaUl Jxlj 
i_j _ijJj J J-"il AjjSlill (-JjJLuS/lj <Aju^-m.ll Cl U k da .l l jA AjUU Aitia^a 

A Ti j■ -^.1 1 {_jal_jlllj <—iLalSJI t—illJAia H—lLaiS31 

Ljl jjLull jluj ll.Wil obaJJ Alla Jiluij j3jJ Jua^ull ~ -a j“ j! 

■ -' 1 jJJ I ^ a IJ a A£._jaLo j Aiiia-a jjiaj Ifral. lVuA (Jjaj US tAjjajll 

jj jj*j]I (jUaj ( _ r k. ^.laiuU jill vliliill (illi jl JaaXailj (Ailia^ll 

o jjjS Ajja -i laAjJ JjlLdl ^3 Jjaj Ajjajll t_ijUajll jUA A_aK 1I JSAi 
J l u J» ■■' AjjJalVl jj j] CjUKII <-A“_P Ji 

t -il A<ll (__ijjjj jUaj ja j^yajll i_iu jniA I ja ^gj^Vl ^aJI ^-laluuJ 

a \ «. i j / <^il A<l l i_'u jj j l > jjjyiJull jljJ AxaAa-ll aJUI djLalSJI j 

jtjjjjw<a_La :JjSj al£j Jj tjljuiu A/njAil j aJILj^I juiJJI jl JjISaII 

■ - .I -Ki A i j-i'l l 4iiiajjl jjju ^ill aJUI i" tl aK\l j vl Ajj ^ ni i l l JaS 3 

A «aLa A— jj*J AiJ-jj jl <_$ _>i _>iaj A$a.j j£lj ‘ l£T^ ^jja-all 

jialjaj "Ujjujaa 1 I jjau» LjjJjI cl_ja] vlulS (J jg>all (jjf 0 (J! Jj^^l t-^°) 
jl ^Ijjj uil jj— Jj jlaj-ia — Lai ^‘l j_JI la^J lHai lij J A.- ^^a all jxaJI 

A oKn i. Jal^ajl ^ a ^2^jil Aalja^o ^iaal j ll AjLlaJ^fl j Aj^jlaj^flj ^jjjaa-iail 
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1 o (jj ((JIaJI AjculaJ ‘*lift j (I&aa I^aI 11a Ajtl]| (J^IaaI 

4 > rtl^> 1 !■»j (jl t “ l!»\ll oIa 4 _i 1 a£. JulLi. 4 ji jA 

<—ul£ ^1 £a1I £ya i—llla Jl Aajlj Axlll «.Ujj 

( _ s —lc- jl— a'icVI i-J SMi-- ^ , jn) Aa^IxII aJjIaa dll a. II at a $.1 jV (_3jLuJ 1 
^' .lA~ii i^ l 4 i' ■."uJj 40..-ill AjIaC- _jLuia (_j«La ^ic JaA^Lall j 

(jjSj AjLmJ! cIa SjI^aII (Ja 1$ V)» .l AajJ jjlauJ ^ai jjU (Axil 

CAa AI m ol jLuool j Attlalall «^1 J^laA ^Ia^a ^j-eu^aAJJ IIjajlam 

Ifl un tj l«£*2aJ £a U ^ajua.^’i jpSl ^ljaaJI (J^LUaII 

.tjtjhj (jJa*j (jc. 


l$jt j 4jjajll 4 jLul 11 A4ila_j!l 



(j—*a ija! 4 i irAatt uUuLui 111 <j# Ia^S CtU ijIIaA o!jj i*\ — > * Ji«i 

j (ji O^Aj l^nA&j 4»jA.tt A^lull (jl JjIaHj jSjj AuuaD 

>*iK»ii Al^wiijH (^Aj Ua jaSMj t£xO Sj*13 (jb 4 aV.A a ^jJjUa 

On AjjISaD Aie Ia*aIj | 1 a ylaij fUatt lilj I 44 
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y_jll <il_12 (jjjj diLo&ll cujjj &L&1& U& JSsi Xtlu { ^j 5I dliill 

jjjiull uajj^IUj fLLJU 4 CjU^Lp ^Jc> ■i 'u fcj 

(jojj £-afl JilJ j^uu ^ 4 -uiVtj 4iJa^M (jp* 

(jJaL-Lkll 4J_ irt) qI _2 ,l*4«ii .% jj£i dUJiil <-ujjj yjSj 43 

l nijt j 1( jj —-vill ulaail (>a jjSI jJ 3 yi uuuuj AuJaJI 
^LL-Ioll 4 j 1 *rtj (jL_3 iIua jjSI fUJIj UflJjA rt J il l cxJ&i 

(j—» .L-jJxl) .(jj “kill t.i lull qa jjSI jjfl (^3 i ,n «i m 

Bates and Wolfcck, 1989; ^ SjJjII dliilioll jlajl J^aLiUI 

•(Bates and Whinney, 1991 


jjl 1 jSlxj (_$_pdll 4 j1a*J <ia (jli I jSa j 

t_iOui_ j ^ooJI 1&.2&9J (jl (j&xjj (Jj&j (jl ^ jW l^J ‘{^a® cs* ij^ 9 

Aiadi lillj £_« IgjSJj tl^auJaj (JdiSI ^ AixaLi iAjjji aAmsA 

lfl» ■'— jjx Alajjj *4afcA i t* J»ti (jjJSLall ^Lixl <- al'A^a (J^■* ' lg»»>i ya 

*Lul djLajlaxoll JS •*"» < _p]| ■Ajin^l nil r 1 ■ daljUfi- dil j <J*ij 

' 3 ■ ^J 9 "' ‘-“it lUVi-all O^A J Au (Aajlc- AjjLui^. i-'l Ajladuil liiljj 4 jxjll 


La (jajlj i<uu Ail ^3 (jj 'il l jlg_aJJ ojALlall AuaJaxull dllxoill 

_ a£.Sjj A _jlc. ^jSJ HiiLuii JLia (j $511 ((_£ jxjll) (_5j-dill (^laicJI IaAAsj 

djLajlxxll ASjIa_j_j iSS"* * *!_)] f * ^V'" 4_jj|■ nl-> 11 JLx LcELo j 
(jl J j 'j ^ jll ■»jLuall AiJiLall ••xAH ctlljS c "o^)Sl ill l^.'lc. dj^ij 

Ll_jlia-o j| lij^l j\ dlil£ (_j\ — Ailll ^ ^ball 1 g •>" »J 


(j_jl ^_dajj ^jijlLa — djLa^Luall £ja (£ja\ djlAa^jl A 'm'llj 

djlOLtJI j Aj_^a_^ll i o‘l Uj'l (jl La £&dajj Lax jjSI (Jjdu 
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(j Vn jji Aa. 1j l j3%ll» a V Aalnxjllj 'ill 

( 3- .~t l^ ^yA 1 xfix 4£woll ^3 j (jliaj ^gjc. *Lc-il 1 4 \m ^-v 4 -s. 

l^jjS (jC. Aj jj V 4j*Jalj5aVI 4 am.jx 11 ,jl i4jlj £*u jVl j^C-LaJ^VI (jUaill 

. ^^3 oj£_jxJx JaSS 


(_fl£jxll AjAaj 


(jc. Ig Ixl^.i Vuiij jj £txll_j 4 JlU 1 jjc. LiLj£ J Lujc- jAu A3 
(jjjjjSlI (jjj.rtill (_sjUaj lateralization £txll ^UJ ^^idajll ^j«i3j]I 

IA—A i^-lxA—11 (jjjjjSll (j jSwa i l l (jjj ^Sjlijll (Jj*/ill ^3 IxAU 

Aiill (jij Aa^lxil C -lLi uv A (jAa*J ^gJc AjSLj AJLxx jUi. Ajax Lu ja. 

4 JJ ll % 4 JLb. a a A A jl (jjl t _ g jjl j^A 43jSaJ (jul£jtjl LAjjI 4jSJ j t^cxllj 

4_iijjlal] AaiajC. 4 xjluS AaS3 ,gA ^^xll (Aitill 4 -> 11-. ^1 4 jjA ja 4 ^. ,x tliuulj 

4 oja-^ 11 j (AjJll ~1 A A.* .il ( ll 11|-% ll^ljLuix £x SjjjxJI ^ 1A sSj 1 (JjjjSj j^jJI 

fj 11 tjjj'il > 11 Aal o j3j (AlljLajl An-in-iViall 4Jtill c V‘ilhj (jx I jjj£ jl 

1 JJ ■ ■' jl__£ Lax i jjiJI ^laxl jx 4 o^.l ...11 4 j ill411 (JaI j*xiSM a j£ll <- «* x ‘i 
Uajjx jl£ £txll ^/'Ul ^AuiSiill j! Jj iluAA Clljjlsj <_jl J L uiiu j 

jx ^ jL*-all (_3 _jLall Iaa ji jjjjj£ £3 Ajj tAiill jjl-nl IajLui 

f 4 i 11 1 *ill 1 J (JSJb jAil ^gjjyjjll ^xjl-i nil (jl-i*iall jx IjAS jxSju 1 _''l-^- 
A3jLui_J 1 -laj jix_11 tAlljUj ^jjll l~4.il »u IaLuxijC. Jjl <LxVl f' j)''" 1 us* U^J 

(3-_1-iixll jjiajiill jjjSj aI£j 4-^-vll oAA 3^**'* (jl jJJJ (4xjAaJI 4Jtill dlljAal 

i_j^3l ^ixll jjj ^giilajll -j-.ia’iti j| 4<S_jiiixll A3>laJI ftljj (^j^laill 
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4jl AajSxJI ^ (Jlic-j (AJtillj £xa!I <i]_jxuLo]l jell'll! bxui V 4_s_uj 4jj£ ^gJ] 

‘"'I »W A jjj (jj jj ‘Jjall obx. Ajtlll jjWi j j^jJ ArkjTl jjj£ .lx j 

^1_iwoVI _ 9 A Jj-\ AijiL <Jjl jbxjl (_y> JjSj ibjTkj ^xjVl ,_gJc. 

j^jxo —jj <..Jia.i {Aj9jjla 1I CsbluoJI (ja l^ibjSLo £ jjpj <^£1 fljj Jal oil 

4 jj Jl Jj| uijll (_£.lxl (j) j jl _jj ^3 I __>*-uJj Ajj;g in I 4 J 

.^LajJI 3 jik ^ ill\ jj* (_$l ^gJI Igjbllij ‘bg »*1 (jl" jA <illj jb^jV 

^LoJ _ II (jjJ_j^£II jjjQ-^'ll jjjj i__£jLb^]l ^ jj AjjiI jl JaxJI ft _^juJ j 

^J 'l ?ij »■ ■* I' (Jjij_II ^aic- (_J.ll _jxil _j*ia ja ^Jl aJ£xxoj Cilllll 

i—J_jl_jx. (jft 1 _ i’iI'V J£ -jc. cl)b_^laj | «^uaj] Ajxal jj-a (__>jiljJI in j-li-ouj 

(jj — 'nlsc (jj jjjjjaj (J£ ft^all _jj*J (jl (jlSbV b > ■"»' iiUj) A^jjj _j ((Jtell 

^ If*- 4 o*l Uj (^ViV) (^jll ^oll ^ Lo^SjUaj La A_pl jxijjjl j (jxiLal£xa 

* 

jjuic. £_uibll Jjill t timVifi .Ixo Vb-u (.“ll'yl *>/>!! illjljj cjjjjJajLtxo (jjjjLx 

(I j—£j (jj <njll j ^—ul jluull (jlS I jl La (J_y^ (jjjjll ft Laic _j r 1> LiV I jjjj 

tl ;.»l<La (jxojllj \ji\ >ul jLuull j (<illj£ (_Jju 1 (jxojllj L.IoW1 1 I. ^.1A jLuIIj 
t jj\—_ 4 x 0 j— jc- (jxajllj IjjLoixo jluullj (IxOlicV (jxaJIj bxJLac jLutJI j 
l — jjl'X.ll blUi'll jLaull j t bl j )<0 »*' (jXojll j 4 1 J» 1 ^ ^3 I jS^aXO _jLuull j 

(j«J—j^O jlul —jllj ij —§JI (jj_aj]l j bVI _J& jLuuIIj (Lului LJlxijl (jxaJI j 

u 'l l i n —JJjII A— 9 _^t 4 (jxajll j Aj'jjLij aA^iuq jLuuII I(Jj9 (Jj (^-ujLx (jxoJIj 
‘LojlLJ (Jaami (jft cfe fj J tAjjbull (.'jLajurilll qa jxiS (jft (JjIS lj &j 
( jjjj3j—«4 (jixaj—laxo ^—II (J Sir II ^Jjj_Sj! aJxuij i_xxi i—iLijSI Ajjjbw 

.(jiiLolSixa (jjbnj*!j 
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a jl—ijc-lj ^ g-jjLJ ^ 9j Vi j]I ^lAfei JjLuu JjL>l jl ^pj] 

<^l_b ^£-^1 CS"^ *^5^ *4*11 4j3^xa1I uIjL^U^LqJI a I 1 a 1 -s. 1^0 y\ 

Ua Jjui jl Lujud 4. >j» *la» LftJj ^-LuiSill lifc (jl ^ic- ^Sjl jjl Jjjl 

t * 

4_>JU J 4jaLLJ AjiJa j J-«VI (3 J ^ 4jj <4iJ]l jjlajj f. j.*'j] I a il ■., 

jl l J _ JSj AJjVI j>a jjjS ^ I ujij i_ jAil! frlil 4 t 11 1 f.| j| l « . t' it ^l-i*'ji 

l—«J ‘t£_>^-Vl (j.ll tliJaj 4 JjI«a l tiMkjl jjjjjliJI jjj aOwlSill 

0 j—ft (J—JA (jl - *11 (_y° J-iJ 4 l-Umll Ij^Jj t(_ 5 ^i.Vl vIjLaJJ^II lillj 

dj_sl£ phylogenetic biases jsJI j ^_ji]l «.a^iUH djljL*jVI 
j—jj *4—iill $,jjuj Jja hominid JjVI (jL-uVl £l-i-«l ^ oj j>.ja 

(_JjS jA oJ_j>_ja]I dll jLlajVI aift (jl (j-a ^C-^)ll ^ in. 4jl £cdajl (jl JjJ ^jjl 

j— jSIj ctc-Jj u) ^si d-llyu^l <iill (jl ^ limit ^ylc- lilltLii Luj 

t^LaJ —U jAjjfl (. twalll jjJ JjuoVI (_$jj£ll *■ <w-nll (^jlc- IjIajC-I 

(j_1C |»jjai_£J1 (jl i jxuL>JI (_jJc. ^..la'ill 'i? AaiLuJI ajft jli 

.3UJH jJ (jx> £woll Uu£j 4jjS jA _Jj£l 4j«i]l £a £La 1I jA l ai5n jA (jnil>11 


_Ic- A _}L jl jiyi (_jft jj/ll > 11 jJJ ^JjaSjJI (_y3 jiSilll A jJI J 

(j__A j_JiSi3 _^uuVl <•. Ill>11 (JjlLajJ a jiJ a jl-s ia ^La-«l jl jxi ^C._)lI 

(^ (JaS?l (^^-Ic. (jaK« ijU (Jjli __yc. _jft Vj ^l-alj>A (j]^ ‘^-*-111 ^ Villa J 

I_j ■ •' f- IJ • ^jjljjl jA AjLaIIj 1 • jjA (_Jal j^g-ll jl i—i_)*j t ol i-> II a^jSlj 


(J_II (_)-il_ j]a jlj~^'il j jjjikl J jJoaj £_i_bJ (j-u£j«jl J i4jj^jiall a^j-J 

(jlSil kli V AJill (jjajl >11 jlj*~> 'll j 4 jjJj]I 4 £.l_jall jl IaS t^uui/l i ill >11 


565 



ug j 1_ajj rt-iJa ill Ja.1 j«a cjI jLsajlj Cj 1 jba-iVi (j)j 

{jl t 4jjaJI t_ua£i AjilS A*j tjSj fl (jlj liiliJI Ait la Jja-i ^l^iiV 

£-laJ _11 jj*i£l\ <_$ jjflil i—L-oill JL^iu.V 4-oJj to jLjxSI oAA vlljl^. 

tAjSLJI oLaJI (_$Aa < _ s it jjjS Aa. Jl 4jJllj Jalsia-VI <*-* ejSUll AjjiLlI J 

< 

1 <1.^ jl A_LalSil AjilLiVl Jt Jj1a£ lIiLIajJI oAA <_>A»*j 1I (jlui (jl tljAa.j 

.-MO A JULVl o'tf > Aii J {jt JjS La (jL j»tl Js iIjALuj tjjAjSfl 0 jS31 

jSjui {jl . i-wj (jSJ j i4jLilia (jAxa_a (Jt _jA Lojl 4lal^ Ia jAI » n al j 

i «M lA j jJj^a—al jlua.1 J oJjju Aja .j o J t. ,a,>^; Jj 3 {ja 4*111 ^laJ <jl 

(jl Jl =J £<jl JJ t A ft^-^11 . «M U.J| {ja (jAails ^Jt jLoJt^l jl 4 na k- ^ia -ba 

- ^ j i I ^LaII (jjJjjSJI Aa.1 JLuaJUbuii j»J JjaII JlilaVl (jL ^t jll 

{jl {j—t !SLAa3 toJa*a JoaJ ^»t j jA 4*111 0_J3WJ {ja 4a. j J 

jJiiaS < ilS oAa.j 4jL ^*all Ajj 5j AjAa. a£ jj ""{^Aila. c-(J& — lAA 

JEuu {jl {jfLaJ {^aII) £Oo ^.l^a. Y * * {jl lAA {ja jjSIj c4jla*SI ojAallj 4*11 

A -v i-v ■ ^ 4ii_^laJ ' .aJaij La IaI ^{jjJj^SJI {jjSi <*iill Aal Jl htTu J 4_ajjj 

< 

.{_^Alt (_£_JU oISAj Jaajj 4-aAaia 4jjiJ <-l)l _jl$-a 1 . 1 *(jl J^-aJ 

4» mU {ja Aal..iv<\'l {jnil>11 {jJJ {^Sjhjll ^Juuiaoll 4 x Al la {jt __yki JJa 
{ja (j_jiLu {ja-a JlilaVl Ait 4*131 ^oj {jt 4^1^ lAAj t_jaill 

(i M £) LaAAj-cCiljj Jljj (jAW J - tS^ 

i \ui» Tl (jl {j S^aJ _)*u_jV1 IaSj ^LoaII {jxj^l (_5* - < > ^»il l 4 jL^o 1 (jl 

_jll 4jJ_>all oAA JAjUJ t(^ Ji-osJ! {_ji 4iill j-ajl ^jJalj ^p-lj {_ji 
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j — £jj J JiuUJI (JJJ ^JxuSjJI J JJ ja'iII l^J < 8 * *3JJ 

1 4 1 jikl l f I n l A jjjJ! till jL—gjJI j AJj A » Ul 4-La lip 4 jLox£ 


(jSxJ 4 j..A1'|-| 4jLhC jUal CjI jLpjl ls A La t..,l)l.-yl Aj^iasJI till jUalVI jl 

4jLii__allaJI J 4j i. —»»II AjSiill jiJ Ajui3lloll j»a J£ ^ic. ( J/Umi. 1 (j! 

JaLaJ 4_lLaC. V jl J>A1~1 LaJjj tiiljLJIj »_jjjJI oJulj SjSklill i -ll l j mjla 4. ■ m ill 

4 ... flUla 1 j '■‘nIj (<jjl (-liLiLaC. *ljl 4^LJI ^1 4 _j1 -i,*\.,i| ^ 4x111 i suQaj 

^gj-llaijll jl 4aja-v 4_aC. Jj La lift j 4^jl£ll till nn'tyl jl ^15JI Hc. 

_3 jA (_Jj jjJ 4illl <J^I ja i'll ■n 1 |j£ja Lai Jill (jjul JyjjLaJl 

4 ... aljgall (_j j ».Vl <—slUajli ja _jjj£ (jic. a_^lc. 44_*_lll dilijSa < sjUa^jl 


jjJ _1 j_ll llal£xjl (jjjjlaJl ^Aihjll aUa^ill jJ»j IjSLa j 4 jjjjLJI 4j=klj 


( jjjjj__SJI (jjii^a—ill ■ aMl^jll ^jjl^lll JAaill ll'it'll AjmflljGll PjLLaxll 
Jj_Jaa 4ja>-li&j 4^” (J*^2 <^5 4_lallall _>!ail) jaill eLul ^Lolll 

t- jjl L» ^11 J* •n. ^ ‘ .if • ‘<'<i 4jl>iUi 4jni°iljj 4jjxili >." )1 jla» II jLuial 

I_gj J ^jUijo %ll ^Jb, ^pjl alaJll Ijyis (jialla ^C-Pj 4.>liSl ~la.ll 4.jlia&*ill 

j_jI 4iUl 4 --11» ^ 4•» *’L« al ^-a]l Lill j 4_^i»VI 4-i'll.'>.ll jjJ LbljLuijj 

?-3_)9 JS _jaj ^^3 4 jl3Aj (_^ill La {Jj ?Jjaa 1I (jj_^iidl jLi^lVI Lij i_ 


4jiilajll 4.iLsllall eift cl)W LS ^ ^ 4 (jlfLaJ 4 jxaS/I L>^J 

^-all J) ajVl <_Sjj£ll cJu-salll jl 4jJjp jjJ 4^.1 j*-a I _>al (jiij«J jl 

* 

A _a ( j—3 6 £jj jJSjuUj ^JLla 4ll 44iillj 4j 4alllc- V 

_j j_A La Jxlj 4^tlajll JLaiSlj ja'.II cljjl PjL j!' ma ^Jc. 4x111 
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(jjjlj tAJtU ^jjjSiII "ajajU'tl . „\1" ^ 11 ■» /.U (JLa^a ^ jmla> 4jl 4 jaAI 

l " il *>Kl t 1 'A .,i"i - A ■ ^V' 4jjAjll (.Lull UibLfc Lajj _j A aISI I ^ . ]x , a 

(J jl--*ij «.ljj jl igaAllj tlAjIj jll j <—iU-ajVIJ to. 1So .all jlSaVl 


ojail (j^aSjJ tiilli* I^jli ojj! & £•! ji j-a 4jl <Ji tAlaaJI Ajlgjj ^ - g - T ili V j-ajll 
(J__UAill jl tins*. j t4jj|jjl|j AjC-I JjVI AjjJS j j-ajll (JU-aj^U AjajiaJI 

ii j^'l l Van'l l ^jic. jixj AiS jl V 4jU tLiijSj AjsUJiia ^Sa.J jA (J ja jll 
oj_ii jc (jaLucJ (Ji*-iajil IfrloSL 4 jIjJ fl. lVl ml jS-ai jl 1(J Jaj JiLajl 


ojSa (j^jiJ 1$ Aiilmi ji cIjVjI*a1Lj AjaLa 4ijjl j£-aJj to.}Jj3 4iilj^ 


|tl_jJbfc |jjl_uil - Vai ji AjIc .^1 jSLoij tAjiUjai]! dll£)UI jc. 4 *jI JJ aSjSJ 

A _ jl j -i j^aj l «J .a :> ojAj (I^Aj ...LajJ3 L-ia j3 (JaaJ IjALaj 

«.!_jj i 1*1 *io.«a 1 , 1 g ■> ^j Vu » n IgiSJj iAJUa. jc jl 4 a 1 £ jc AJjii (^jll 


.Ajjajll A . in ■> jaII 


o-laiuij 4*111 liljLoU j-aiS/l fj J jill «-Auaill jl -l£jJ (Jjl^ (Jiiaalj 

cs _S jjjj jajVI <jjj£lll <.. .8 > ^ ill 4 jL-s] jl UuS ^juibjJ 4 jLLj 4_uiI jJ ja 

jjil—su jjjll jjj-b jaII ji <—sj*jj J ^Aj'jJ jl 4 jIcJ Jaa jA ililj^3 

(JSji_4 jjacikLoU JajjS/I jjJ j-aiVI ijjj *II t-ii-aill ^ 4*-Jj 4 jL-J ja 

ft Uaii ji 4jj*jJI frllaiVl <j2 4jJllc jjc oObj (ji jjJ IjAa. j»lc- 

j jl.*p' ojls-o3 4 j^a3 jjUuSJj 4*jll« ^_La t .lliaj jia. jSlj tUjLJSlI jliia.1 
( _ s _la jjSjAi V ^$ji lillj Jlla i4i£ JaxJI jlaia iil! jj] ^ “jAiJ LaiS ~ 
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tAaiiLo jjC.j AjjjC- llllAaJ t"'A-t5l C5 ia jl 4.^11 ^ 4 Afro cal jJaA 
^jl£j (JjJujj t(Jjir-ilfill J^joi 3aIc.I ^jcUadjoil Ajl jx ^&j]l IAA 

6j_ A u _Jj jL_ijll (JJ _A.I aAfllj CAjIc-AJI fSsjj i jLoJI Ajj£] (jjSjXa jjC. 

(_gA.—II Lo . ^ '. jx (JS ^$3 ^jJc. (JSjJoj AaISLLSI AaJxj tAjjXjuaJI 

AjIc.a]I o jjA j)nM ^gk Ac. aLAJI ALaJI jl <■ . Y ?SaIc. ^jjj (jl AjUi j* 

Aaoxj 15% i/iAj U> _^aVI (Jataa jl AjLi j* La I ■"J^ 18 * 1 jl j t l Y>1»« ji ^_ya j3j 
I jsLi 1/i j^A« (j«ajj c"^j^La" £3 jLo (j^aj ; jjfr jlli* jjjul ja-aj iill_^A] (gJc. 

(_3—JalaJI ^—3 (Jj—sail Aac^Lo <_£Aa jl *jjAj jl (j^a.j tAjljtl] jLi AiSJj 
(_ 5 —ia. 4—*jlioll jjA (J*i]b ljj$L jl aAic. £ j Lil i i-j (jjJI (JAaII — (J jUaVl 
jS-oj U IgJ jjj-aJ (jj-JI a j AU -u l l ASJ_j)a]l jA AjIc-A jl 1 _ S^*j jaj j 

<aA —AaJI CjLAc. aII tliljj^o (J£ -Vig j jl I jLiA jjSj jl "£- 1 j■ si jl '..■ ^ 
(_ 3 j » i ■ n ' J—al YJaia Aa.1 j (gjL^-Si £-l_u-a^ i_jj£jj] jj^jL «.LolxJI i> f^) 
«^>aS/I jl£ Ljlj ((ulllA jlajy aI I ^C-aJI (jit (JjjL^aaJJ jjUlui Alo _J«V1 
(_£A_jui—II (jaajJI elij jc- ja.l& (j<->A >nl AJuaillj a_JaA aJSjjm <J1/>j I.AA jli 
v_L^a—ill ^gi jAjLaxaJI (g.jJa jaJI jl Jaa.!>La]l j ce-^g^i <j£ <Jj§J V jl ^j!)LiJI 
Ja£3 LuUuAj A^ajJaa 4jJ jA aLlalS dlLAc All jjil^-aj ^LoAJ] jAjVl (JjjSJI 
^gjlc.1 V Ijl IgSim LaC AallAx SjLa l^jj_p Aj (JjlAj (jjl (_^Aall ^gjc. 

.^ C g£.LaA jo jAjVI (_5 jjSJI t- a.^V'll ^ AjL-aj jA 
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(ja JsJ «—ui(^3 dlAiVI I^A liJajl 

(j—A jVl (Jjj £JI v l^ull AjLxa) I jl*Jj L>* 

.4 \\ ^ LaJ JjuuSM <-lil>B tjic. JjJ JUc.) jl JL*Aj (^j C5^ 

I '"'U U |jji <( _ul=JI I j* ^Jc AC. jjJaj-o AiDlaJl jl <_>ujlJU]I L&x (Ja 
J3 AcLo^I 0*1$^ LS JJ^l' <-Su-aill <—ili .nxl l L)^ ‘^cl** Sr^ 1 O* 

C*SJaj Ju ^Sj j t^Vl ujy ^ ^jVlj AcL-B SJJ 1 ^ &** O*^ 

j _& Jic Alaiil -Lxil jil 4 -uIa <-«Jj <jx _>“9^ t-. ' . 'llj JI La Lu^i 

A <m ||*\a <a \ La |jl lilii Jlla 4 ((f aAjJall fisull 

i,\ y~ I I J j.^ I I (J-A UuL U <j'jy^ -A gH 3 ' *** 

:^LlL Ijj uSij ‘^J f+4* ‘**4- 

,.M ^La L>x jj£ -53C. jjJc iI ilai.M l^jlj 6-* *aAJ& t> 

* 1 

.AjaliJI Ja-Xl 1*1 AjIJ I j$iil} fl lx u' UJ^ ol* 

'j J . J ‘ j_ojll frliJ Ax^iIa j sLlIjVIj Aj-^ali. i—iuUaj *3Aj 

^Jc S j33 f >-u V fiiixll ^Lixll J\ J^l^l (> Jj^ 

tA__^l j diSj ^ AjSUuJi tjlSiUil qa S^.lj A£j^i (jx J&l j* Iaj ^ jB 

0 1_a (;? _a <jA—± jjJ Ai l^VI J Jj 531 ^ g^' 1 ^ J 

jbjj Ajjilll Cjljaall (j) ‘-y 3 - U^J 4 Jjkil! ^3 ji jxill ^Lul AjLuJI 

J ,U-, A_^UI oJ_a iSjA^JI J>j ^ ^ 

(i jLL Haul ^ jxi 3a.lj Cj2j 03C CiLjiuui ^ Ajjxjll >-jla!UI 

,-. i iul ji Al>xxll <ijAJ CjISjUU ^ J) <^lSk» u)J 
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t jaJ jj*x £i 4jt-£y £J^)jj jlioil ^jjJajSj AXasJI Ajjjj CjLoKII 

4tjl,m—II Cj' _iLaaJlj Jaliua>VI -_gic. SjJS j £j^jjJI jlao^/l jo jli t ilWii 4jl 

4 J J in tII iliLojlTiall jli >*11 jS (4jlllill i-'ljl^.ll jJ^ljoll jjj 4I jl^I I j 
4jjl ^I c. Jals-tll 4 m > n\ ^ LtJajI ^A jj£= LoJj 41 ^II (Jjl^j ...Wi "'li 
AjjVI <•“ll iU*Tiall o4A jl •lii.jLall j (4jja^)ll tljLa jl» -I' (_£,Xall 4 Kj L. 4 jjSI j 
£—a 1 $^ ».) lKI-I—jj jl jl 4 ^-Ija^j ^3 jX.jj ji £ta.jVl ^gJc. l^ili j* 
£-all tljljjjSj jV I jlai j^lj t(j / l ll .a »l l jo JS apliS j/> Joj lijj iqauu 

t 

(jl (j—S-a-all jui (jli i£j\ jj (_ji i(_pujj Ig iJ-iin 4Xajjj« AjjLouIIj 4_m>jjll 
ts—Jj ^ (jC- t^Ujj (_paa_' £-a l g .x >w ,j ClllLa n JI JiJ Jj jjj Jjaj 

• £-all ( jl* _jlxial! jjjj_jill (jjii-cull (JsJj o jjLoXa Cjl=3 

iSj -^ 4 -4ijlaj U-iyl £-dl (jAjVl C^JjSJI <• ft.A'll afrtajj 

cs—^ ^4__j«.b J—oja^JI (> (jilj monsymbolic 4jJ*jjUI ^j (4^a 

4 =JUaJ tfX_£ll djl_j .. >^al JjLu £*a 4 j, .ifll n jjjSj (jl 4 11. i ** il j l , <-v 

1 —*«^1£I1 prOSOdlC 4 J > '' I J j»-il </llo.(.«all 4% 11»a Igj ^*i»iJ t ..-'! J<l t 

CS—jli iC^jx^a —II 4ilL ^yij 4JC.ILVI Cll jjiall .^A 4j<Jajj*JI djLojj*HI jl 

c 

—aVI jt .ll £^uxaall oLujl 4ja. jiil 4iaU lr, 2,, ^ ) jjj ojlc. I ^ 

*1 j] l-jj —k^l — « (_5— !J j»l-C- jiijaij (La 4Xa=k. ^3 4aoAI (JSVI jl 

L)iJ —^ ® i—ulja. jl 4 jI jC. Vj (lia!)l£ (_^ j'i-k.ii 

4=k. jLaJI Aj jinil l uljlI jJJj 4Sjf'iTio l“ il ^..a l^jjj jl_i <.** i~. ■ >» jl -^ 1 U 

—II 49'.Li <£ji i'i -all 4ijUJI ai& j^ j (l1jLjUJ_^ 1I (jo 
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lr_ ■ ** * i jj . -*"'1 ' Aj&_yi jjijll !o_jlj'y I iS 3 ^ M £■<# 4 l‘)l Aiiojj; 

< _jji\ jsllj j naiill ^1—oaJj —1] .. .j^C-jjuiaa. ^kl ^gjl jBC.) (Jtliiill -laoj 

<jli <jia_yi bs yjuijail JSjxill <jBa J pt jll ^gic-j 4<j«alJI Ja^Ba 

^'V'l ^jjjj ^l£ll (j& AialataJl jAuiSJ bLosII JjtJJ A£_^Jjulo Alajl j Aoj 

(_5 Jj £11 Llua—ill —3 t_j—k*J (jjuU-o—a (_£— Ja ja <jC- jBi-taJ (jjj_>« 

.j»fa-ol jja/jM 

j J Ajlill JUill JjU-il l j grtijjM ^jJaiSj AjjIaII ojall liA Iaj 

^ 11 JaOiJall J (dll j*-fi>Vl 1^3J ^p^uall Jolaall jja ^jjilja-a (j^a-oJ 

jjl_ jIAj 4A. jajijill j Aj—J bj_j*ll (jlisLoaJl JBalj (jl ^ JililVl £7 jla-ol 

«L_jjlj _all ujljjj£j ^C-B ^m-^I (jaSljill Jj £jjiil O* 

jj a lillil AaJjjj ‘ Ailaioj 1 £jjJ A sln'v a t (jlj j . vUi ll (jl TAla ia l l Lojjj) 

(jC- B*jI jaS/1 (jj^J ‘l 5^P^Vl £A Lngja <_J£ iJ^Biil (jl (JaJa-all 
%. (La^jl^l l^jlj ^laII o_^iis Aa_jlaia ^l.^A“imlj tillB JIbaIuAa AjIIxsII 

jj 1^.1 AjilaJI jail (jLiuJl Bj-aj (Jla Alia iAjjuajjall Cjlajlaoll 

^ j > -r-. j 11 j_yi&j ffrAWa CjU1£j 4 I 1 I jU*J ^^aloifl elfu)l\ BiJa (Ja*Jl t _ s -lJ 

4^1 V Ua*i AjI) oliiiVl (j_£j J <J *>' ^ 4illBl ^4i! USljB) 

(jlj 4(jajVl {_£jj£ll 4 infill (JlLcj AjslaJ ASaIajII eBA (jl ^ Ailliall (j£lj 
^ (jl (j_£aJj jaill alii JaoJ tli laKl l JaIs-jj ^ailjall Jjlajll 

( j -« jBVl BaJl ol jl ja ^ a BA ClLojLtall jB U^a AaJl*-al aLuij JEialLl 

(jl (j__£aj ;j qjVl {^jjSJl «■ -| > > <a ill (ji I BA 4-iijajj cJbLuoII Ja.lBill 
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(j— <» mid brain homoiogues —-jV I £—<JI jjLLuj Ualijjl JiSI 

—It j —ill jtxll (ji aJjatjx J! jj V Aj^laall iluj ■ r-iMI Ciljlj 

(_L-<a—S j jxjJI 4_dxC- CjjIjj (juUx jLp> 'll tilliA (jl£ I jl uillj (jx (JjiSjcII 

4jsAj JjLaJ .jl jjxll 4iS (J*ao (jl <jLj <jx I j& (jli ^ Ijfartfill Jab^ll Ijft jjix 
)•' Lo.il] (jjJjjSlI (joii-sajii ^ gjlsi_yll ■ -a* II (jx Jaxill |jA 


‘-ail—1=1 j abl (^Ic. I jjla (jjSj (jl (j£xj (>ajVI c? JJ^ll **xaill (jSJj 
4—jl iSJ^J —JJ (jl tj£<«JJ (ajlc (jaj (JjVii Lax jasSj j.lil oeliSj 4jjLxl 

(^i ajljj (^JJ ajSi (_5jJl (Jj^yUl (_gjxnll (j.-iwnV'll lj* (,\jj 


S^LuVI CjIjUc-j a jli*JI j 4 xKII (_g jjuix (jic. (Jjl->“ill (Jla-x 


l£JJ —Sll * — 8 * a ..— ' il l *—ll_p 3 4 j £iloi Ijl (JjJj-u (j-o JAj lAjSjjtxll dllcl^Lxall 
aJ—& (_S—3 aJjJ (>al— lij} (_£j—ajall jltsa.VI 1 $j 3 (_jiajl cjjjla ^ (jxjjfl 
ililxjliix 4 jjjs 1 I 4 - aa.jall ^Ic- I—UjJlill-J 4 jitx]| (JjijIaxII Lil jj jj ?CiLLul!I 


^Ix i i. ij U o-lsaxll ^xxVl 4xJaix ^gshjj (jjjll (jjj_poxll (Jjx) ‘ v^-»H I jA ^^3 
dlj —lx _>jSx _jjC 4xa».jj (4iaaij 4jaaJ «4 jl»SU ,jVI ^ IjxJSjI ^1 

<-l)l iUaJxll (_ l "yj*j 4—jl lL>lx j . U -a)l eJA AjSljJ c(l jxjIjjj (jj_^-VI ^■"■ 'jl 

I j > <-ij (jl Lxx (jjjjjSlI (jjii i-i ill (jSxj <* i». >-11 ij jj II I 4x^xll * ^ I 4 t^-il 4I I 

J—4xU Ajlwi _illi 4 K > 11 x 11 (jl t(jjjjil (jji*^j lx ^Jl 


(^—!J ^-Ixj— uiVI t(jJ4iill (jx JS Jlujui (Ji.ljj ^»4C. ( _ s ic- (_^aj=JI jA (^jjall 

< < «. «. 

> —> — J jj (jlj 4 Vsll 4 .K»mxII 4; * rij l_^xl 4xusj (jVI (^3 _^.VI *' ' «‘"' 1 j 

4^il*3 lx (j n^t j j jj t(jjjjLxajl*jix ’ijl i^ljLii ^xxjj *iLxlj ^jJc. 
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jp ju 1 AMI 4£l*ll ^>Ja<aJ (jl ji ilo$jl£* <^3 La$£JP-SJ 3^4?^ 3^ 

(4**Ja_ 4 J_£ £—a j— jJI <jc. Jasa jr ji .j 3 I J <>aajj J 414*31 (j^ 

2 i'iV I 2 1 j»lll 1 «M b jl! <jjj _^3L*1I <_pa_jl*jll jl A.uA \ ~t * 3 1 <j^ -la^vLail j 

c3U*j ttHj <j*aL_iJI (J_jI*jDUI < 3 * ajjIj 33 %? 3 Jp^ AliLalall j 

j>.^ *1 CiL-a£)U < 3 jjjVl 3 >°^ JJ^i 

3 j‘|oju < 34*01 jUI <jj11c. 3 I j«-jj 34 *— 'Lull <sSj*4*111 

3 I < 3 _£aj 3 _£Jj <3 j "itH I 3 j9 ( j *^3 (Jjjfc^ * ■ t, ^~ | " ) 3^3 

S' 1 4jlgj <** 4*1 JSj 4j*ati. 3~dH 4jjta* o jxa 3 jjjlaJ 

<jjjjj _£11 < 3 ji**a_ill <^2 cg 3j*Jaaj (J£^*J 3£*H3 3*' 3^*9 l-^J 

wiJ i_'•'!->. 1 ji■ < 3 * 3J*- - '!' <»b La LaLaJ La-iJal j 13 ‘<j ; i*^ jl*i*ll 

jli__**a <j -j 1 j —Jl jl * * *a <_£-ll o 3^y ‘ .''l >1 1 c^jj d *-® 2 cd) 

liililj ‘ 3 ^-jJ-ill 3 * <^*>a 11 I- 1 a 3^3 j <^33 jl3a>l | 3i 3 j J t ^ A ) *t-JLalaS/l 

ai_A Cl_ pa nil_L £-a J t^oJC-lill <jA 3 _j£j 4*131 SJj^uij 4jjj*l! #3 3ji 

^4 ..41 V\U ^j) 4 j 3 ^jjt*ll j| Aj£jiJI CiLiLa*ll 4 ^ I,! 1 * . V)C - . <»l*ll 1 ^1*1 1 413JI 

2 il*r- 331 -v <_5 j 3 j laJjj l 3-*« **a > 11 Wj S.2*.lj 4j4**aC - ^^l^ *^3 J 3^ 

3 .4. ~\W 4 o^laLLail CiUjj£j 31 <_ ff l c - 4**3lil*jl CiULa*ll 3^-3 d^*3 3 " j^3l 

J J Wil l <,1 _ P\ 4jLJa_iVl J ‘(V-3 • J^) 3^ lSla1 ' 3^JJ^3' 

£• j**y J 4jlu 3 * < 3 - ill jU^VI <ji f^-Ci <3111 4LU-3I Cibl^*a-3U 3 jSCi 

. jdl pLiil 4jLa*l l 3 * 
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' g )lS j AjtUI ^3 j£aj J UaaJI jxl Ajl ! ^Ic. Ap jj (JjSJI *c$ 

Vj lull... j j j ' (j—AjVl <. iii •>II jl ijjhiyS/l j j£ll t i a ■ ^-.1A 1 gK 
dil^Jj (AIxISjxj AjjA i—iuLlaj »|J (J^JLUJ (j±uUJI !A£ (jlj tjjajsJ 

jj _ki (Jjloj^UI jx t>ali Jaxj ^blLual dll jlpjVI ji LaS jp I^A 

(jj — J ^ ij V-i j_ Jl ^u a . til l (jla cdliS (AjijJajll AjlalSall AjIxsJI «3A olpjl ^3 
(£jxll Sip. cljji t ajS") jA lx j3Aj (_£ jjlaj L jj$J tjc- 1 japj (jjill jjjjlpil 
.liljLJI djlgpjj (jLij A ju^i C. "djI^J jj" (jx 3a. olajl ^ jlajjj 


L? J*-*. ^Sja. jlpjl 


CiU jSx diljjull 

Aixalt 



LajS djljjsj]) 


{jxjll ClVlax 
fSXJI 

JftjuJI 


d>\£U!l 

A ulSxll 


^ *iH 4-JL11U Aluafl ulj 4mM nail 1 Mfejl (_luai] Afixl iV~) • jLi 
• jtxil ^j jljlVia.n (Jjjjj&H (jjiuajfl Sj«fl Jax l^uMLj Cala 
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jjj Wi jjjjll AjjIIc JjSj (_£ jjl jLla-iVI (j Vi'i - n ji jSjllj 

(j« £«J jl j £<aj ~ £• la-lil (jjJj^SJI jjimiill ^ ijh ^ll ^ Ata lfc ll 4_uoij iaaJI 

j a J £ jjjjlaJI ju ^iilajll ( -.j».iVill jl i A a iVi la Ajiaj jJ_j3 lliajl 

f * * 

jl j> ;j jl ikc-jxji 11 1—S3j j^AJ («jAill Jla-allj ^iLullI (JLa-all 

Ac^uiil (jjjlj (JjLkjJI <Jl=ka ( jh 4_j 1UJI a _}p>- JjSI ^^S/l (^jj^ll c_kj-aill 

Ij^Jj Saj&Lall AdJiallj AjujjuoII ASjsdl 0 jllj ^ (»£a«jllj <jj_jj-all iljljjijll 
^u!__jV| jl '-vjl jj£j j^'ll (. Ijji ^ijia^jll (JoLajll ja 4jui3liall 4jla 

^ S (jl j jai l 4iS j^kjj J^l CaSI-i IjalS 4 % 11« all JjSSfl Ac_j*all 

(jjjSli AaaaLi. (jj j3 jl 0 jJaall jj __>a £a A qj.ila jjl_j3 Aajj i-l^lj otajl 

y* j C5 _i (jjlj—a ji 4 L_£UJI <*=^ (jjlj3 ji myelination ^Ujll 

I» '"-v ojftj j jjjjLaJl ^jJc ^ »■■•■%. II tljLa^laiaJI ja -all a_j*«a 

a j_& jl j-* ;ll iaa^Loll j leJull ^ 4j]j7I >IjI jba-iVI jl 

t < ». ■ j **^ l ^ j.<l i cr 1 . Jgjj jl jS-aJ J ^ 'll 1 A.^alaJI 4 5j Q -l l l il ^jl j*\ i ^/l 
t (J^ jV - 1 ■ »■. ‘n'i AjlaC jiaj £t-all 4_alxaajl 4jaSil_jjll *^Ail»*"i%V 1 <~—il _jjlAj]I 

aA*-a» l i*~ il^ j.* {(Jja^ajlll jaj (_^3 _^J^i tJLlla^lji .1 (_gJI V <—AiL ma 

^1 \<a, j . . - 4j«jk j AjCjS CjLaAuiij ( _ S JJ J_jaJi3lj 4jj^wU iilSaill (Jj-oJ 

1 i-_ jj’mo ^l^yjl ^3 i—4jUa_jll 4 -Ll>u11j aXjLox lUjI jljrvil aALaOj 

a_)lal—Loll iaLajVl j-a Ij-lC. la^l.ij tClsLjUJjlIj (_>iajljiillj jjjall jia ja 
4 jjIj AjjAj Act jj a j=>.j ^ac ja pC .jll ^jlcj yji-VI CjUaujII ^ <^ill 

4 

(Jjxaa—iill j_a lj-53 Ijjij tilU* jU o^j&Lall A -slUal l jjllj ‘U-aLi. 
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d\> s-i 1 1 jjjjj j,% Laj -j LojS jSJj i jjuyVI i' 1'll % II l . i ll-l a j ^C-jl *—uLJI 

Ajlitall Jl JlLoJJ _>AjVl lSJJ^H *—a* -t"'!! a jja j£ jj (JjV -1 Jal AJlUI jjIoji 
C- j‘i\ I i S ■ yA A (Jjl j. ^-i i Jja-I J ‘" ''"'J J‘ j ~ > ~'J AjjlamJI t'llg jail AjujiJI 

J t _a ■^1'^ t^JJaall dll Jj* A.bmj (,..Umi.i Idaul ajlado LaJ jj oJJill (_ya»J 

_It ' *■ j'■ - «i j£xj Lajj JjJ j Jaaj oL=d (j Jaa]l jljajVI ojljj dll jia 

jl tajladall JJ& ^La-aVI Jijiaall < tlAVlVI ja £• jj (jaLui 

p..i -til fJ& jl JJ Jill ja £ jj Jl (JJjj (jl j£aJ t^Jaflll jLajVl 
t JjjaJl ( Jj-oai l Jl ^2 Jj J jaj tjajlli Aj*aliJI A_uiallall J JjAuiall 

j ■a-'l l Jl jlxxjjU jJajj Lii <_£ jll till jljaJ^U ( _ s Jjl jjll j-i<a\ll J i—a_j*jj 

.LajLJIj tAjjJill aJ> ajjaIIII wiring process J-aJI AjLwJ Aadij ja 

diiajjall Jji iV- AjLxIuiVI t "'I •*■ J- 1 «I'A ■"! (jLslaJI JajJI ( J I afl<a 

^_3 j l j-kiN /l ' «jr- Jj... a jladajl jjt A inn Jail aJIsJI jl — JjJVI 

A aollll dl__alj La (A&iiaj jll ’ jiliil" jA >. Ill > J la j -a jSj J i(JjlLall 
jl 13 ~'l .* ja Alala^a dllilSa! AlHal jJjJjJI jdajjll cljJ £-a I au l -t ISjli 
jl • ■■ ~'V I a till (_$ j] AojU dil jLjajjNfl dlil£ la g -aj < J j a J l (j-a J ja Jj jj 

dll jl__iadV I j_a J_J jail jjLj j* t i'l^l (_J1 Aj 31£ dulS LgJls fj i 3 Laj 

Lai dal j =J jJj-a—a Ja. JJ LaJJ jSJj (AjuiSj aLal^l J JJ^all AjJ asll 

. Aj3 Jii jl jjxll jUaj!5U 


—SJj J—Jl AtljJ jJJ AjJjlaJ A^ajl j JJ jjj£LJI ja JJt ji >ii j 
j—a J L ■’ I <—uUJI ‘ jlj jjxSJjj (^Lajll jjJj Jjl j j . il l jjj Aiill 
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_jj Jajl Jl —g-A oljVl ^Ijajjuil ^3 o _jl g oi l j< -IjjA J-^- 1 ^-<ill 

3 Ij vll Ac-l^jJI J 4jtill 5-iijLoj’V jJJ 3£ jliauJI Aijladl jl (ji <_JJJ Vj *4*111 

C-l_iit j_^7l (j_9 lLijjI LaJj log'll (JS1 4 JSLaa1I U >31 ji JJaaj — 

^_iDKill :.\ O-kjll 4j1aC- ^ jjladll jjl >S Aillf-all ^ISsjl Ijftj tftjjlaj 

j *»%l l ( .a! ^^j]| 4 Jsjuaa1I 4j£jSu 1I U>J (jo jijS (jJJ jfcUall 
CjI j Cjl jli «oJLtl jljajVl (j* JaLaji 4 jl 9J3 j ji-iM I jSf I_jlaJJ oAjI j 

jX_4Jj * j^j^ £_a I . >■» \ 1 ^ . >»» i »ij jjJI 4joj£j AJiH>*o _jsL»OA jA Ain^all 
4 jj.1j1I ojI^aII >5 43jll jA Jb>ol j^Sfl jj>*ll (_ii»<ajll (jAuaaJ jl£ la 

3 EjLqa ■ *’' > j-v'i’ y Ia jljil J3 jjSj 3^S^a1I 4>aalll 6 jlg-ail ja ^>«1 J 

j ^^-aYi jl 4 j]Laiy (j—A jl j J9 (j^jSj ilS jlj t( jJ>r->ll l (_^liilVl j * ‘ <*i 

jji ^ -j;l- j o 4 j|j j jjSII <_k*aajll ^ oilJ jAa jaj ^yle. jji.Vl Afilajll 

1_<A jjLj ( j <l j <4 jI j3l (_ji luila (illj ji (_Jut=JI lift JJ jLaJVI (jj^j 

(j_jS (jlj ( 4 £> 1 *aa]I 4 jajl_jll_j >jlj]l JU\ ojSLi ( oilj l »i ial l (jjVI 

.(J jijU ISjLa bj jlaj Uaj*3 jj^J (j' jJJ j^jJall (j* ji 

j-m 1 ^ >11 ju jj£ll jjixAjjll jlJ 4*11 ^JniSll l joC. (_$J- 1 

(j—aj ^jll Igiojb Jj*j (-jjliajll jo jjjS <^i (jjfjyjl cs-l) dal jbaJVI ji 

^ aLUaII cjl jb=JVI jl *ilb Jlia (hominids j*i31 oLuii Jj9 IjjjS ^jSI 

I'llji-v M l jj_a J__aa£ (J_9 CLlJJtaJ 4_Uacjl J AjjISaII 4jaJl*-all jjxilrjl 

I g -j^oj ^violl (_$-il A jtila JI CjII jl jA ft -_>ll ( _ s l& J ‘ 

0 

jjll jlia-jU JaI£ 1I Af»i JL-oSj^l (jlij jl _>ial jU jjA=JI o J) V J 
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— j.« 'l l ^- 1 A. y' l 4 ul lil a jlaall 4 j. W -V II jAj 4jjjl (■ Vlllaj] jxiiLJI A^l 

4^5 oil J 4 iU (il jLiall jjlaiill a jiS ^.la ^^ic- LajjJij £ca.jVI <-5 lc 

j.t il l oLliil 4_JJJj_£all CjI j-illi ajLj jll ;_g Jjld' jLuiall (jV 

jjjLo ja jjSI (J^a Cljaluilj tlsijJ j] *liaj SiiAa gzA.j)f I ^^Ic. Cilia 

^ II 4 »... ill t jijl ■j l ^Jl CjI jWajVl jUi (I^SaJj >lfljua jljJp AIlji 

l fl» . >■ J Ir. jj£j] * 1 ' > jS y^r. \\a Wan 1 *.1. ^-.nl t*iili AixaaJI A •% 11 IT all 

- 1 .^*1 ... I jl£ — Ajltill J^uaall i_$jj i_a jjj La£ — (JitLall u&J tCu-isJI 

(JU-a__jVl J_A.I ja pA _SI ilo ojoall oi& (Jja. ^tA.j'ifl Ajj^aJI o!jfyl 

J ^.1 _II CJjL-a^l (JJjla jC. aJC.1 ma < ajLwa life jlS. lij j jajll 

Clljj l$jl : JjSll jlaJ jil tAjjAill Cil jl^-all fC-lJ (5^11 J*-ill (jJb jJjiU-SI 
ei* Ja jA jj jSJj t^jjja-all ^amll jjq.Wil l .iaJ ^ cJiS jjLas 

j; A .all fljbu_J ^^Jc- CjI j-iill jjJ JU. ijjk i—iliCil jilt <j\ ^yic. JJJI 

le. 4 ' j>ill j 4 j W j jll Ciljlg-ali jl 4 at a-> II jJjJj tAjjLuila a jtg^aj 

(jj.l__l I jSj 44-jfl lSla a jl^-aj jjJjll jja W~ , mJ ja (_J.il t.V)T^ CijjlaJ -iS (JsVl 
(_jJ ! U-abi a jSlljj UaLaJ ojl$-aJ <_J jAajll ^jll j^a-iWWaJ ja (_jl 


4 % 1 1 t ai ( jWm 1 * A j£]j 4 <C.ljiJ ^ lajll Jill jja ja (_JI i^jiiajVl 

anibiphasic brain —sSJ' ^—a o^ii'—=^' ^11 jl Wi tAiill 

t J J Wil l f 1 Vi l ^\S1I ClLajl*-a Jaj Jita ajljj oAal jia 4 jSc- 

j m*s I I_j Ijjjij jl jSaJ 4-;jrv tv .11 aljSM 4£.LWa ^^2 esljill JJ-3 jLS I^Jj 

A j IW 4_ioiiJLj ^Loill jj£ll j iS » s-t il l ^ b l a jll jl j-> l V' y ja jC- 

J_ji 1-jl_=diVl jl j_c. ja jjSI UajjS Cilj-lVI g-lWa <_S-J Aiiil 
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ojl—i-Loll 3_aJU-aJI (ji (jA ^Jc.j tCjljjbll ^'ic -li^a jjII 4c.Ijj 

j^i ^j l <-». *i*M l IjaLjaj lijJ^ ij V<i<i Lojj ®1a 5U (jajjtaJI ^hSj 

Ac. I^J i*>jW Aalc. j! *j ',ol=J jiSVl (j! J^JJ <jli «<ill (jjj)'■>It A^.1 jlj^jt 

' S a nwl .-' 1. *y'\ \ till jUaJVIj -iJl 

(iliAaj L» jA j jjll ilufull J=kj aUji ^ Itjils jlui 

.3jJ]l ■ - '«■-« ^c-Vl > ill mil 
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ul&l uUtl 

♦ ♦ 


Co-evolution 




l^uJ uJLuAJJ 


_ 0 

(j—iA «£)>*■■■ It (JfyT (Jj tUjjfl AjjmiJI tluilc 
‘'■'.'J*'^ " uL—ui JjL-i (j—ji 4jjj3l (Jjjjj 
l*lau (.jJl UAku ^ cHijlLJl J 




: jjiuj ^ jJI ^«!) 

Igjj_ajlj i — I 1_j^jj) (jjiJaxJI (jx IgajLUjjal (^Hl S^ljaJI 

, » 
o_j3 IgJ Ifl *<i» i 1 ~~'' *K (jl Alij 'Cajja <U£ 0_jSa (j«^»* ~ l^gj ljl_yjc. 

till_jl JJ _a (jiall jjl£j t jJxjHI jl (jl~s 11 Jiiljx jjUaiuU £JIAUJ t 

tAjlc IjUalui e jxl] (j_$£j (jl (_g 1TJ La H * aia-HI ^ijatx (jl a jlVlv 

(1 H j >7 jli ' fl"**-j"'*'lj c(_jjj.at.all t-jllSJI (jx ejilxjl SjljaJI ejk tlij «Jm l j 

(g HI 4 j1xxJ 1 clul£ (jlj (AjgJj aj'Natx <■ li/iV V tAjjjlaj AjIxC t <n-»l ^*^1 

(g—A AjjjiaHI »_)•>»xll j tlAjixSj (jl j£xj ^IxJI jV I jlax-l J3 j V l^-L-al 

_pla (jx Ljiill~v jl JaSS (jiul t -1 m■ ill Ifl I* Sj La jlj l(_ 5 jjau]l £t-a]l 
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^ _111 c1sIjj*j]I (jj (Jj 4(_£jjaJI (JLlSI (jLa fbuA^J ejila a^Ua ^Lbl jjJc- 

4 •'-v"' ■ ..y A yf" L ~~3a. * jf-* aII o A& (_jc 5 JjJaaaII j j^Jaxil 1 A*, ^ic. dll^la 
ulllc.1 A jV 1 (jl jc.1 I a'ljj jjja-JU lAA (j-ic-l V bl j uJliLoSSJI 

Jlacb (jLuVI IjAtS ji-LiU^I £ca t5 -JI (_£_^}i£]l AjbJajjl j AjjjjaM 

bijlA.j La ^lAaiuiV 4jl.>J.inl (_gi Aj jlni A JJC- aA9 4_uA j 

aLuui—] dll_i>Ki a^zijoajl aAA (jc ^JC-I -^.1 jl <CjLoHJ 1 oj3 (Jja virtual 

.^aSI lLijjc. ajSa (jl ’(Jj3l 


(Jjj _ £*j j] ilgjlj Aa. CjbjJxJt AJ_^i-o a^Sa (jVI aAA jAjj A3j 

Lib_J ^jiiuu 4 jjL<JI l " il jj»~~iII (jb ^jll <LmwJ1 (jc- AjoLLJI bjjSa 

,'lm <i J_JC. I j ^9 (jl (jjc-l y (-jj) tliliiS uLlxtul l$jl a£jjI J^jjl Ajj 44 -pLa 

4_siaJI (_5 jill (JxSJ La 1 )~* 1 (_jJc- lVvl -L.xiV AjjLqII A-Uill ^jja'l (jic- (JaC. LaLq 
(JjVlj (jaIjSII ba^LuV ^l. vVim l (Jjl (jl (Jstalb (jjc-l (_jjjSJj 4 _jjJLLaVI (jyS 
^^3 Clll_jjjb (j« ^.’bll 4 _ilaJuVI t~~ iljbc. AjjAaJ La jJt AjjajII 4jxa_^ali 

i*jajl _J (- in.I lilb_S JjjA^II iiili Ala (J_jVI (jbtt£jU (_$^ )mi.iI I £la]I j_jJpj 


Lf 


Cjjbk. I jj — ^. "7^"' ‘l^jaaij Lla 4~*lla% j^jII SjaLaII dll_yijll (jl LaLaJ 

jA < ibSil Ajb (j a i aA^JI (jl : (_3__j3l liA j 4 lIjUKII ^lAabml A ;\a& — A aKII 

ri"il aj'Li"' ^ <*Wi (jlj ^iLall ^1^)11 Ia^j Ajjc-I La Jw*ajj 

(j__A Jjl A (jjjjJb liljLa (jjiAJi. ^£j_)aV I (jjiijJI ^llc. (jl i—Sjx-i 
‘ '' A-mV I (j r. (j__j^jjlA ^ jj 3aj (^_iC- 1 ajcb jbAxj LaLoj jj _^3 Ala (ji. jl 
j_C- LaJj aJ^LxaJI A;.Ia«JI L^bLa i_)jA*jJI lAA JiaJj ^»j;L»ll 
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Baldwinian _1L1I jjiaiir 1 a jU*j jVI I sj*jj tdil jjxjJI 

(jjjjJlj jic. ILi V Ajl j* ^c-jll ^jJc. "evolution 

ajajui_J ^_3 jjJ I aq 1 jj—£j jl jS^aj Aj£ jluJl Ajj^aJ! j aIkjII ji ^Jl 

jlj_ui (Jb. 1 *j ja j£-aj diljjiii aj& jY S^gJtJflall <—j'.-viiVI jLajlj 

A_j^JI diUjlSJI j£-ajjj 4 (Jjalui*ll o jjJoC. ^ jjjj (_£ jll (^jt-uUI i_ilagjV I 

jc. Ajjja <a niches A-a!£La jlal jx ^gJI (JliijjYI j-a AjSjludl Ajjjxll (_^Jaaj 


A^J jj _Lit AaJtJI Jl^YI jl (_gi Aa-mll (Jacjjj i ,..l 1 g U i ^ylll jLl j-all 

Jjl j_ a J ialml ^gic. a jJall 4 tillj Jlla t4j il ATiVI Jaj» .>»" j^ oJj.la>. AijUa 

I . f « f 

(jSlj AjiJj Ajamija JalA.il Ia^uiaj <jl ^jSaj iHjIjjj ^ja 

o Jjl jia a jj t.-n J ^Al a.HwlI jlaljxll aJA ^-o i—SLjSjJI La lj] 

e_jJ—all Ajjj jl Ig 'll .a { ja d ) La*< (jL A-illall (JU=wYI haiVi jl (JjuaijLui Ajli 

t(Jjl_C _j^aj jl 4-lLJI t'.-v* jj*.}l| jjjij (jLa j* l J_)jl (yJc- 

Ajjlaj (jl (Jjill a j4 ., g» 4 A wall j« ajj3 e-lil C >1 Jill jl j j-aSJI ^^ic. a j Jail jl 
AjvLv j jj j£lj j jialll (_j3 jj jj jl jfLaJ tiljL-all (jl lil jjuiSJ jj j-ilLl 
r-j -nil »l j-v e-lil A.wh^JIj Aj'nill t" il ;lkdll $.1 jl diLild»nYI jl_i ^C. jl] 
jjalill jjjuiSj] \ g* ija! Jt-rata <' 1 AjII ^Ajj Aj jjll ^Jj a jjJjLia (Jsiru jl jS^aj 

lllljKjiall jjjLaj^jjll ^ILaJI dljLaV 1 ' ^ - j;'; jl> l^Jkjisl J3j JjlVill alii 
^ ~Aj (JSjoij (_La*J jl jl jjaJl jl jjjjllj (_jl _jj j^ic. ^.ill'll j^jall ^JLla-a 
A jl aj ■ ■'! ^ Ajlaa. alii Aj^. jljji.iall vlaljlainiVl ji iLiL£jluJI JjJ*j ^jlc- 
Ajca.j V dll jj*j dil.i=J v _ iwiij jl iilljj AjS-aj taJjJa> aljj Aia 

_)J*J (_5l jljj ^JC. j* jH (^j-lc. J t jj'd.all (Jlia.'if jjSill (jLjdJI ^yi 1 g **r- 
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S^ Jfc 




r 1 


4. _gLud AjmLwVI Qj U L xfl Ci*ii {**J 4 ' “' ' 

4__!il jj9 :4_^jI Jii tliLLie u£li jf *a 3 f frmV l 

<U j - jul l j»ljJj (Ixuij) yC.Ui»bVl JiiBj (jl*-y) A^yaJ 

jjJuj (((^uj) AjSjLu til jj*j JaL 4 a 3UH <lf#51 A^jUH 
CjIjiuLjj d jL a— 11 y-Je CiU^aJl Oljjlj Jb <>«J1 ^1} <fr*>«ll 
jLJi) yJl jluull ^1} jj£>j tliUSjluJl 

4_J1jH f^u&l (ji Jaa^bj ttlilLaJl ^Ic 5jji 1*11 4jA ViTjfl JajxuaD 
c*& ^ SjUl ^ J#x <JS jisi ciui3 ^eU^Vl Jti3«t Je 

4_J) jl i m jj) i£jltM H yip yijvB j^29 SjLjl 4 y j*ti ^lallt jjJ 
.(tHjluJl uS\ tilllj>T1 £yk 1 JlJjj j»^—U 
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jJjJaal Li] Am jg <a!I _jj]aa]l (jfr aJoaVI (jA 1 >ii»i (jl j 

i.'l A.V^/1 jJi_J| _jlui L$j3 CjjjC. eliVLa. jx IaILSHmiI ^1 liilj Aji.j 

c jjjf^UI <i_ulaJ1 jSutJ f -vtn.>JI (JjJU jjjjuj t£S jjxa jjc- _$aJ ^gic- (gjufLII 

jjpS^UI ~lw J -.„l ^jJc. 0_pjjjl (ji (j A f£-J& ^ylc. j] i^juu^all ^B A_dlLo aJLx 

Ajjj^yj* _il >-liLrtj_jiV I (jli ojSUI Aj^aUl plil i_ilc.l (j-J Sj jm 

•iaj lillil lAijjjJa jjC- ^-u-oj (jl Jxj (jl i^Uaajl Jaj IjaiS <. >>i~i AjjjSjJ 

jui C- (j Iwjj jjjS^UI j* is*S> (jt * j^l*"- AjJUl ■" <1 jj >*»H A_u]lc. 

(j| (., itjj-^l j 4(jj]jall LjjjSj jjjIjj -jl • ■• jjc. j*>.i ^ylc. (Jlaj La I jl H 

jta_c. ^gj dililjjaJI AuajIj A_jU*JI «. ill JuSI <Jj 3 _^<iJI AjJlc. JLa. jA I jft 

(j_-a Ajaj _i (^Jblj (jj;»*ia*ii (jjj]l jjJI (jl AijLuoA (_^lu] (j-oj tA£.l j_j]l 

# 0 

(_g_C._)J (jj_«j£j ^L)j_la I—iA j I jjilc (jjjll jJt jj£]l ^gi jjiOUl 

hi (->g j J (j<o ^A jjjS^U V jJ9 (juLill (Jal Lolu iAjjjiLallj CAil j;^]I 

I_gJ aJSIuia (j jikl OjAiS <JaI_j& <aj (jSij aj3j*j ji InW (_g£-jll 

-I ■ ■■' (jl ^ ■ >»1 jll (j« (jl JJC. (' Maj.^ II a jJall oJA _j_jlaJ ^gi jjj 

(_JJ_i 4^ojJagJI kllLj^xj^all (jA ^C. j]l (jic. c«.l^xi] a" 'I ~ilj;^.ll 

. LiaLaJ JpSVl (jA jjl£j jjl t(j^a» 'll 


A ilia^all j oJj-InJI (_jsl jolt <. _ ijlLnl c._ iiu) iil]j (jA I-IjAxI) jj£I A, ><->all j 

JllLa i jjaS^UI (Ja»j olj) ^Jlxll ^Lxil t a (jjlill l^jJI LsJ (_gj]l 

(J_laJ (j_jll Lj£J\ (JaJojIJ i_ul j (jjj (Jj^jj (jl (jJ-iA-v^* c—uiaJI *i]jj dllj 

Jj )UJ aL^j (jjil Jauuijll AJ t—Jlj3 (_3 lijctk Ajuh^aj jl «i_ulaJI jLj 
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a• laQ II J■ ■'<*- <■ ktoJ ^gJc. 1^* Jc-Lulj t^Jaift. (_5^C. ^C-LuU (_>J 

^_ le J _£1 i jS S Axalil ^liaH ste. jil Aj_<a jail ^j^-s jutais, (JIlaaLu L#S 

j jL.1 Ul l ^j| J'anV l_j ^tjll dl*nk a I lift ^ aui j << .ulaI I (jk j-ojcVI 

■j .,...* M ojlj_a. ill ja. SAx^ljjll iaJli-all jk A_jL=JI j AjILuIII Akilall 

Ax#jot jiSI Apa. <j#lc. j3jJ LS k. £liall lj*l (jiaj*jll Atluij AjJatoX# 

_1c. (J jj^a, aJ I U> : JjjSSU Jet'll AjaLil A^.j.} 05^11 t-jlAjjVI 

* 

ijxuxll f. jJa jialiiwjl t■ ';»■<; LilLlj gxi) V Lo^- < . sj1t 4.II (j* ^ 

^.j _ill I_ Jjjji Jji AjjlkJ ‘kl&UaJI (>jl' JJJ* 

. jjjf£All J-#a^ij 

1 jljjull ^Jl_c- jj— j jjj^—*11 jj^ll (lal jin » » j iIiI jIwm oI. ^9j 

4 jj—iaujl j jl jij—£ £ jioJ Ajt-#Up (ijjll j* J^J 4 c5^-^L>^ AjjjLjII 

* 

genetic '"*>.1 1 * il -y . ..V1" ^ui! l$J aA > 1 AL^all Aipj AjI#*! la*-oj 
,-,i AV a^SUII <_jlp Jx. ^c.li4-al1 t_j jUj J^'j ‘assimilation 

a mSM cU^2i l J^UI J) axjjjj sjU^VI j Uj>U* a! a^j 

j^aj—J <Jj_2_!J (A—XuaJI AijLull (idjIjaxuVI J Al^axall Almll Jjjall Ja~o 

| j l ■.. /'" 1 iU j^ ^cjjJliIIj Alljjj AjijSjll ilAAaiuiVI aife -liljJ j) :A_#ilS 

J -n'H aljjl I g %l~V)l jjSxui a jjjS (JLj^I 1*J Ajl Ik ^ - ~i* * i ‘ Aj J. Wu l^ja.j# 

CjLx^UII ^_lc. lil_lie. I J—SI j Ajii aJl AjI Jjll Jaij I jba-il J&X* J&\ 

jC. A.ft^.o Ajliklutl "oU^I" jl jaill jjiaia (j# t*ljAi jl (3J^J 
«_Sjjl» (^k. liLskl AijL-x# Ale J&i Ha'jij l^xiij jC. UjJJRJ J*-?. 
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jl_OJC-VI Ja ojlali_a jsl j Spli£ Jj£l A jl f—l^j jl AjUi 4iyj)\ A. 


(jl j_11 lift (jl ^jJal jj (Aj& jli, CjIa^Ic Igjl Cj ji=k Aa£)Ia AjIajlmiI ^le. 

ja A a^a Ajil AjjaiMI j AjJuaJI 4j*».l'i)l Ja UoJajj jjSI IjJj jj 

A3j*a1I ^ jLaill pi jj Ljjij IsSja .laul jjbojlj jl Jjj tAjjjj jLill i" 'I 

A—jIaC jjju Jj . (J*-!*''A. 11 ^ ij-> 11" (^jIjjII £7 laj^l jLju AjaJlsJI 

j yyl jl oA_jiall djljjjljl (jJj Cjl^jiail jl CjljUiuJI JuAaJj (jl ‘"A^l" 

jjuo—ill <j£j jilj «<iljLJI j JjuoJI jaj ^jlc. (“'''j^-ll I jLuol (Jil jl 


£-—a A_ua 1 £a]I (JLiUjSjII , 1 a.! jj li^lj (j jl. hiaII JIaj^I ^^JuaJI l iU jn.ijfl j* 
Jj*.j AjjISaIj Ajjlill Sj£ill ojjj£ ^Ijj ja (j>t*l *'■« IjAj (Ajjjjill Ia^j M laj 
AjL>>, -ml 1 $ •sVn (jill 1 "'l " pi jl AjjLiiJ AjLaJajI £a 4 _Lujaj ALsUsa (jl 

j—_ ajII AjIaC £a (jt/n IgjSlj 1LnLL: AjaIS (jl 41 A Vi. .1* L ' il Ac. ja^a! 


• Aj j jl^j Aajuj 


(_5—3 jiiAJj £31 j fl-lJj ^ 1J>I' 1 . 4 » y . „ s i' 0 jjaUaII jjC AjuuLJIj 
A,,, /ij.'ll (JjIjjxjII IgJI ji=kj ^jjll LliUSjiuill jjj A^jJal j Jajljj Jja.j o j.lj 

JJ—laJ (_gi aAaj lillj ^gic JIja jjA.j 4(j AaII Ajjjla AjjjJojII 1 fl ^ jIaj jyjj 
j jSI J (LjXoll AjLaJlul (* iJjl") ^1 AjjjaJI ji (_pal jaI ja AillitA Aju jjj 

( 'iia i j j (sickle cell anemia A-J > i a I I AjIaJI UajjI ^ ft JJ .* jial jaVI ft^A 

C jI, . 1 jSa (jj—a-jf a1 j->1u Aifjk ja j.fiA ..u,'i AjIjj Ajvj")’) jjjlall jaijaII Ija 
(jjj j — La. jaj^JI J— su Ia'u> jl i jjjjla.j ajq II j ((jja. >.,<DU (JaLaJI pjjjaJI 
tS- 3 V 1 -*4j£ll jjj Ajli ( f a l ». i>l ' A > ■ i j l ojjSJj (jj-^tu^VI (jA Jj7\~?a1' 
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t£l=k jjaii IfljSoj microcrystalline <sjLs cJi <_> 4j£>» CjLujSj 
AjLL-o'yi <J£-i (> ^1 

(jj_l j lu Vi^A l l$Iu-aU. ^ IftjjlaJ j»^3 ^IjL# ‘VjSLaJI oi$J utoJ 

/j l ^\ l . j' i 1 ^ i aJIxJI 4jLi-aVI 4.ii.u‘i 4 > <nl *> ij) AAiji-o 4 j t l 5 m i i l » <\~s ) 

ji ■-'■% ^ A j ae. 4jcJaJ ila ^LaLJI i_L2SSlj ‘LsSJjSj 

j'- - ' ol iTi AJ j ■*■"'■« II 4AiaJI f^ya JaS3 0 . 1 =*. I j 4ajuU (jf^M (_>“^ 

parasite J—j&L 4-> jn iliiaj LJXoil <ji <il& ‘bjXall -i*-^ 

ojjJ I^ya 0 jia frbjl «■! jfcill 4^lll 45 -“*^ 

1 jUl l ( jjjj_ia._^<uA (jil_a-j (ji jSilU 4 (JjI*JI 

J <% ^ Ljlj frjJI ^ l^U. ^ sickle cell hemoglobin Ajkioll 

4 J—jikll Jl\ —S 3 Ji^ll 4iLi (>» ^ 4 .jl»i a H UiUJI ^ 5 -wuaJ Ajall 

©jj*__^> ','■■■ y i—ikjJI IxiUJI tlAjja* jtjia.1 o* ^-=>' J 

£3L_m r —4 jV AjfcuUI J] O^b 

2 U . ij]| ©j — & (J. riS) (jS-al J tUJ^-xJl 4^a.l^x ^ (cULil) 

©j_ft (j—« (jJjjjV (jxulj^ll ijsS/l <>MJ V is'll jpll jyj (jj'j^' 

.Lij^Lall 1 (J1j jaI! (jjjj CjIu=JI 

1 <a i ^jSl laj^ui <Ij j^Sjjl A^l^Jbcll 4_ilaJI 4 j . (jl 

^ JLLi—ill <_Luo_J Jr* J* l>° ® ejoall (-D^ 

( Ja'iVi 1 ^ N £ja LjXcJI (Jjilal _P-Vl ^ 4jJaj*Ji (jl 

<.* IAtiJI (jl I 1||-->1 j 4 ji.1 c5_>Af c5^) i>° 
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j' j *—JJJJj JU.j] jA (>a J* tjj] bjXall Jja. ^i)l 

^LuijLull dJA LJjl j 4 4 kAfl 4im CJj'yi Ajjlu <Lulq^ Lo 1 iq 

j ) - ft'll 4—-jllUl 4j iJajVl (J—LiJ 4 jjI jiu)VI AjjJI (JjAxj Jl ljM?» AjjSjJI 

J^Vl ^JaS (^Ic. ^j3j ^C-ljjll j»Uaj ]1 jJj 

o ljg * !_yaj)Vi A qji^ll 3 jjtioll djblxJI (Jljjl Jl diljl jj^JI jj Ajj^p ~ l lVi 

j& o-iSI j oLls Jc- (jjll *■“ >'»dl^JI j^ jaSII jj^£j] 

cs—OfuVi (j-iJ o^j^JIj JjIj*^ t>» ojjat 

Jj-J c5-i— II (jUjjVI ^cljjll j»LLi]l Jliol jjc IjSaj < JI£jjj 

(jl A—j 3 Jaj (jLiij J jiiJI j* (jis-ll ‘W*^ a ? >> Obll £lJc. 
tbjXJI Ada Ac-liali (_>b*J tVjaJ J iljSl&i ( J- >»°j (_JjSJI ‘ _ »1 AVi^ l 

i. "lljA ... i l AjC. 1 jj dllui jLom o j_y*-a J Aiirs.^11 AjjdJI jlSi^l jl I^A ^yist-o 
(Jj*-> UPJJ* jj& <jrl' < 5 ^' Jjj-Jbll j-s o^jiLia _jjt o jjJ 

A—JAl jS jl (jiaj—*-iU IxjULa I jla. gjjj jd Aj£lj cAJjIs djLjl£-al Aj (J j-v ^ 

oAto^JI A-ojialall oAA Jli« JjJaj £_« A_ii te-lSI J oUall AjtiLa » lil.* 

(_ 5 —a A^b Li I Jb jjjajll jl silb HUl-Wj (»_S_yjui LaC. b] <- «.*<j j* J 

^°j) h_j^Lall £-0 >— SjSu ll Ajiat ^^3 Ajl JLaJI ^lsI jj tA j»ja*i. LL j L A 0 jLmx 
A—jjl^JI A—jpVI A— jjjjaJI dll—LiSail ^ JAC ^AjjlAx^ljjll 
• ^ Aj^sjl o^iLku^ Aj (JS_j t(_^<a^<all -jj -2 A l jl 11 ^a !1 dlljij 

( 5— 9 —Jl diLSjLu (jA'y jl (jlS-®yij jl 1 —iiS jVlixJI jlAA dim 

JJ—^Jj «• J-^ Jjc. JAjtill (^Jl - Ua AjC- 1 jj dlLgjLa^ Djjj^a 
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/j < \ Sl ^j) Ajj 4 j]t Aj^jIjJjmall A,'m -a Aj_^u»J *— > 1 'J> 

VI j_S>aj A j^j jiaal l 4_^_uj]l ^gil (iljLJI (jx jLuloII ,jl L^ajl (jljS^j (jjlliall 

(iljl_oV u} j) _^1 liljLaV ^1 Jjal aJI ^ j 2 ^ 

< JUI JjJI J Aj! Jjll (jjjia <jc- Aa>lj lW J 2 ^ ^4^' J iSJi 

.jU ^jc. AjjuuLo Ifji AjSjLlIUI AjIjjII (_>ojL-aaJ jialiail JLiaII AJSJ_j 

Lai £ jlaJI J Aai lU.» AjLSjII AjIViiiiVI (JjSj (jl (_>i»jiLall (j-a (jl J tajl»JI 
t_i_y*a JjjAILjII i-jlaJiVI (jli tiilA (j* (j^Ij (J^-l- 1 J 

< « ^”'11 ' fl ‘ <_jjll JjLfcdiU (j-a AiJ (jl I g 'lL a (j* (j rt ll i ^ (J 4 - - 

J i j». >•« 4-ojj Iajj 4b \v’i>I ' <-jj_ i )Iall J*- ^^^L-all 

r< L_$jV 4^_jjl' Iaa (jx ajLc J ^SLullj 4_jLiuiSfl J ^ jjj * 
fj\ (j_S- 0 J I_a AjSjSj AjIaJjluI (jl 0 rtP>l l C(Jiilj 4 i^J OH ‘^ A< * 

J'.., " (j* 1.1a. ^iuJa IX Jl j-aill «.Lui jj^Jall <ljVLoJa.l ilua. (j-a jlajj 

,l_ul >V» ,ji i_jUaiVI v. .n a -x IgJ U^aJJ 4 AC-jjlall 

- U"' Aj j ja (jl iaaJj * — kjSlill Jl£jil ^Xa^ (jjj (j - ^ 

0jL_jjIl £ j_J I_gj& £cjlsj (jl (j^-aj olpJI eLul ®JjA=». AjSjLi iIAjLuuA 

CjLjSjU_1I AjI jj ^ t>J f^' J 6 * U'j U J^'-S ^J-^' 

J__wull jjL^-a ^_a! (j—« Ij V^i * ASiJI J jjSj J (j£-J Aj^JI 

t A_Ul^a CjUj^ o JjiA uj^V LfelaJI (^Jl 

t5 ill aIjLuII ajSjLJI CjIjIaxjjuiVI (3^“ L>° J ^»—sc.Ljaj IjSaj 

2,U-,...yi .' Uj-.- l (jLaj La j ‘(^uiall SjUjjVI Ifrjjj i> " o' 
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Lo JjiJaij US_jlui I jlAtSuil ^ Llua. AjxiuSxll 4 jS jJ.i.ji1I 


^iaall ^ jlii.Vl AslSj ^1 *j 1I (jxj ^ AilSIl Jixxj (jilSil LS ic- 4ilS 

jl_^_sVI (jl <_j ' r ‘ «S jjc til jIiii 11 (jjSj (jl AalSj »^ UIOI ^Wil l jl 

ijj j y'v j i^Li Ujij^yx i ^jU*ij Uu - a U*ij 11 ^ ii i. .Sj i j^c. (_^V (jj31l 

(jl i jjL—SjIU (jlxjj Uu3 tillij (jjJjia <_9 _^mi jjSI oeliSj >ilj)lmll 13 a 


<Au (jC- ^lj » --jJ Jj (jSxJ (jjLui jl.Vt iml (jj (jl 4 jLo*1I o3a llAxjxS (_£Aa.j 
J j *j ii!U I ‘ I »j«j 4jUkjjl opliSJI j <SlJU ^j./n 4 jULLJ Ailjj (_gi 


jjJaij i_S_jajj La (jl :AjSjLo! 5UI 4jjJjlSjjlSll 3 jj‘«*lll (JdSc. (_ ? ic.j t(J_jSJj 
_jjc- (JSluuj LuLul -3 ■ (^i]l 3 _jjjS1I iIjI jU^jVIj djI^jjUll (ja AjSjS jA 

- 4 a il. all 4 j~'-^ v jl 4 _lS jL.ill 4 jl %"i» 11 *^ I (jx 4 La 4 -s. ■.. i |jj| lAluulj i ^llUx 


(Jl jjnL...llj (LaLaJ 4 jjjL»-;I1 4j1xxJI oJA Jixj JjxJI ^UlxI Cjjjxj .isd j 
(jl (jl__SxVU (jl£ (Ja t(jllaj]l 4» i.nl jj 4jC-_jj <All jjjull aJA ilulS <_US ^jA 


4_oL_X-J j_^jL^JJ LaS (jC. 4 j^jLio'I 4i_jxxll ajlA (Jjx ^Jl AixJ 

jj (J 4 jxSJ (jl (jx ^C._jll (j-lc-j V^Sjxxjjx (»jxj Jlial (jx 4j_Jaajl 

(j*Lx tj jAJI jjLjII eLji I^-jUlxI (»J J3 (jjSj (jl (jSxJ 4j_jajll 4j_^txll (jl 

(jl *4 IMall Sj_Sill (jl ^_jljl)j JjVI (jjl.^all Ij^So (jl (3fu<j iIajjc. 

A =LJ J2 (4 >’»jj >11 Jl jj 4 J'J ^ il jl<vt 11 (j3j LaJj U^JaS U1S 

3j (jl_$i*J UjA^. jAlXI (_5 ill jSA ij (jaj'iiii k_)US t _ s -3 4jt J4J*J ^HXSjl 

_jAj La Jcl Jj ^jAill ^ j'jj JI ^lU. ^^1) i ^.Ic. 4 ^l_jj _jS*M> (^jxjj ^ ^"4 j«J1I 

< » 
J j§ ^uisull jlJaju»il Cj J (3 jLu jlalxluit "S jj^aJI" J 
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A-Ja^I ^ ajU f j »i Sj_Ss s ja ja ^ I^A JjIjuj <$ j*k <_$l 

till j!_($_a]I o j_& 1 Jjjs (j* AlLal till j.lj jjjuull ,j<a t Aj jlasll c j J .ft l l jl 

A_ldia. ojja-oJ l$J i a.l.Cn ^1 Ajjjjall ijimj ^(J ja.Vl ^IjjVl ^ Ajjlaall 
1 V' l 1 ^jlAJu <ilb (Jlaa ‘ ~l«*ill jl SjJaJI fjC- jlaill (j'fi*J t,jljJaJl j<ai £ja 

#t5 _L J * juS AI■ uj Ia jia. (j^j Jalasll jl»»<n (jl 

< jiu__jj (jl 1 Vi-». J_J Vj aj*£ Igll /it’lniV JalaS dlXda3 jl J*jIIj 

til jl_ui j jSl (Ja jj La (ji *. imaJj tAjlj ^ 3 -iaiII «_ijLiiVlj jiill Ia jiUali 

^jj l -.!< ^‘s-v i (jl jjlill <jal JXU ojja. Ajj] (j-al (j£xJj C(ji*JI tLlJ J jla ll 

/ j ** 1% j lA^ll 4iljlallj Jll jaII jlual A_u_ala 1 iimi 1 j ia a ImD (JJXA Jjla 
1.1a. SjoiS £-ljjl jJJ jUSuX] olj$-o jA£ AjjjjC. till jlg-o A^ajj ili-o l g> »i*> 
CjLjS jl— I I o^a uliUIj_i=JI (jjj AalaHI jl jaliiYb (jiujll djLSjiui JlLo (j-o 


AiLaVl o^A (jxi jJ&ll (jl J-a <»&jll (^Itj tejjjiJlj (jjll ^ l^o-aa. 

(jl ^ ■ **»l jll (j_a (jjj A K ,''. 'J d jL rill) o jja Jt (j* Lo a JJ9 (j<4*jaAJ (jl (J^«J 


i - <1 i' JM A (j^a I ^ K, u"' (jjLui jI^xSmi! (^Jc- A^ojliil dll jl fl-all oAA (_Jja 
'i*' I .* j (j j -y ja.1 t i< jS (jja La. ji JJJ Uallc- (jl (j S ^a l l (j« (_>4jJI tAjjjlaJ 
i'J '1 ' o jjaaII Aj^aLaJ I iaLajYlj AjJjoall AJtlll jjiajl (J-aLill ^^ISJI ^jUall 


^1 C. j j ■ - J I . ^Ti-a t jji-ta JJ Aj I jjj AjIS Ajjj (jJj^jl Ailll frl jaJ g-di 

{ja (_>«jl ?ojjjiS ^J\ i jjiall (jiC. AjIaj (3i*A} l-*^ 3 ‘ jjjlail LjSkjlj^ 

(jj__Sjl jjLjj l Jjj .13 Aijx^llj Ajjiill ajj\ j all ^y> IjJJ^ Ifrj^. (jl (jSLo-all 


?AjIaJI (j_j*isjll ^!-all A^aaJ (^yi la. a llx 
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(JI -aC-V| (j _ « JJj£ll JJjUSJ (j£-axll j-a ji £jljll (Jj-oall ^ lj] jjJLJ 

U —3 jja. tilllj t JlilaVl ^' c - 4i_U! jLLi oLu£>U SjAall alill 

JjU-all ja £ jj (JJjla (jC- tliK* iliJ l$jlj Cjlilll ji 4Jmn. j lnct ^/l 

jJ—1 4a)li.'ll tilljl-ln-Uj^l 4 j 3 (TllaC. t_»lijjjll J\Z1\ 

ji £C-kJaljll (j—o j—SJj ijaiil*]! la-lll 4Jtlll (JjfLaJ ic. (JliLVI 

ja JaxajVI i_lUI 1 *)-> j 4 JULs 4*111 ^ jtjj] I'lK.t’i jj ^i-LLaVl 

(_j— 3 IjjjL_j (Jill jjilll ol& fAl (j-a j >i»jl ^UJI jlLyi (JSLuo ‘- Jj£]| 

4l j iuni tLul£ ^jill A\jj]~f\\\ t jljlayll J^nall I j& t, o.*X*i...» 4_i JJJ j t^Lall 
(ji —A til—11 ^ (jljVl ojlaaJlj 44LaluJlj 4i-ASJl jjijjiijll o4A (Jia (jc. 
ej—& (^—2 jjLu |»1 j^jll llSj ?1 jjti jj5VI tiljluJIj ^-all tllLai-ii La : JLoj 
4 sjjSJ 1 j 4laLui]l tH)l j_u_dl a4A Jla .liljjj (^lc I jjls j j Li"'' ! jlS Hi j 44 iLa*JI 

J ^1 Jg - 1 rtJ 4iC- jljjj (ji 1 1 nj i jSa-all (j-a j£j ^Jl 4 jlta^l 4 jn (_y3 

?(JaLuij (^IS J)*t il ( ^ 1 . l i ., vI (jlaiall I■ aaJJ 4jj34j 4juila tLlljjil 

(j> 4 .1 tllLi— j Lajj 14a. 4 l*nm) 4jljl 4*1 4-aj (j! ~ Ul j j£jjj — liiSI 
4j&ji <_SjSj tllVla. (ji t-lUc. (^i jLiU^I aLjiV (jjLLmll (j-a t ol,.. 

t_)l — iHjjU ( *_Jajll 4*J LajS CjIj A jjilll (JLwajjU 4jij£il | Lil j^ll (j|j i^oll 
l jl»> t_a4g 1 4iill 4 jjj (ja 4jo&-a 4.-u- l" J^...a J4. Vi... l 1_lLa.^)x (^Hl 

< « ^ * g 

J—A 4jl,.u .1 t La (j£3j t ^>^1 4ljg ■ ■■_' I^jLuijSI (jc. jLja3 10 f. IfiS 

(JSjuj—J j Ltia_j| 1 islirvl LoS t4ajjl-.il s4gJ 41 1 -s. I'i . ,. l »~i i La_j La i_L_<aj 

4ij*-all ji 14.ii aju jj 4jtlj till! jC jj*jj c4Jlst4jUiil Lijlaj LaC- jiSI 44=t-a 
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jt . •<. J... a-' ,ji t j_Lajj cAilll I—iLujSI ilOC-La Ajjkall Ajjaoli 

£_a (jlLaj (jSlj clg-aLul V (jl Uj&Ua ^ jj£ JC.Ijill Ja Ac.^aa-A 

i - J /.. ..al l J 1. >n l jjiaJj tlgj3 IjC-_^JJj I fl M » <*i lj (JlfiJaVI < *llnaj (jl <iiil 

_It JjjS 3_<sj Ja 3_nJ o jlAall tl)Ll*-aj*a»aJI j ililxll s^)*Uall 4jl£ll 

? jjkill pUjI <j£aJ Vj <j£aJ ^A\ ^Sjatall £_?i AiaJ 4*B j_jki 

t 3j£jau-aJI LSljJflj Ua-U^l (jl (> fCjll ^ 4jl £j3al 

3_Sjatjall (jl_3 o j_ Ajt. l*-a I flj atai (jl (j£aJ ‘4*11 a Cp 

.Ulja.1 (jjSj (j’l (jSaJ V Sjjajll 


(j.l—^U jna-ttj 1_jjjjj (jl 4jjjjJLJI i. ldjl a»l l (jSaJ Ja. (_$l (jJ]J 

2 .(-. j'.ll i - 'I .IWU I ^jc. Jxaxj liA jaVI Ajjiiil till J Jail ^j t ^a xll 

■ *« iC.l l i' i*y 1 (^paxJ (jl i (jjj^lull til jLJIj fla t >1 1 4*131 ^ b'vi hii l Ifrlla. (_^-ill 
^jWv.,1 , y js$\ ^jjjjlbll jjkill ^ (j' V 1 ^ Aj£jl*all 

till_£ i<_jl_i k jjVI ^_2liiSj oA_l S-Ua-all ^.luiS/l Jalj*llJ 

J .I'.H 5_LU1I J ;r- 3_all .ill tlUuiall j tl^*a cJlsSjII ejjUaail t-Sjjlall 

1 »8'<-| |Jjiaj (jli tljjjjjb f l LjjjjjlU jjlalll (jlS t^ A'^ ll ^jl 

_HI j—jpu (jjj (JJall 3Jbjla 4_Sjjlill 311J jA (^1?=. (J-Lm.1 ^Jc. lli^> 

^ lr- I M /ir- l J ' < - A' 1 ^'■‘■11 (j^aau jl Aj. i ^ a l *> jl ^Ia- 1 PP 

^_ JajSJ t5 _ill AjC. _jj]| 3 jaiC.ll tllUILaall (jli t_jUlj'VI ojlj (jlSiull 

■>1 V'V Jl j^VI <_S^1 Jj itlllla (> JA?ij (jjJ J V ^%1' 

oJ_Ala. 3j_i-tala. jj— gJa ^ t.- inlij (_$jll ilabjaJl 
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U ■ % M # j_& Jia ,jlS Ijl La jft Jljiall J ‘£ jill Aalajja 4^ua3 lAjlljj 

?4jl11I J L» 4 i ^e...‘dl l j SjjLall 4 ivVl 

■*< £_all JjiaJ < _ s ic. jjjtjll lift Jla 4*111 4, a .. i<l <jj^J 4jl J 

jiua_l <ji Jj JJJ*J (jj J tS^ J *-r^ £ J®' ‘^j'-A? 

<1a jll jAy .33 l^A (ji (ja ^Cjll tljS-M Ijai Uic. AiiVI c£j*Jll _j?*jll 

^jljtll - 'L>« I I i aNd"^ ! <Uua> A^bjjj (Joaj Ajli Ia >J-»I j IjAu&j I Lisda ^jVl 

Oi—iJ £-all 4iJij Jijj (J .ill C[? iJsJI j_jkill (jJJ ^jjklll <_k*all ^3 

LS Jc (jjSj 4*111 JJ*J {ji J^lc. (j*ia.Lll 4-nllc (jsljj -13 j *4*111 JJ*J Ac-^x« 

KS ±us _ill #JaJI (jl j t^naJI jj*j 1I (jc 4 a4 . ^ dlls* jAi I jjj£ £• ^a.jVI 

-* ■■” ^£1 ‘ jLajij ^aij t_a jjuc 4*111 jjsjj LjlSa ^ *}>! ' (_£ j_jladll JJ*jll 

4_sill £Jjl_J (ja JJ-l 4aJj tjtall J^laJ ^ (j-lall ( _ ? lc ^aj Jjiaa jijlj 

(JjL—a. j fl laj (jl (j£aj ALaLall Ajjiill (JjIjjsjII (jb AlfiJ Aajjjjl -jJjgil 

a «U I j -ne. (jc. Cjl jj AI I (_gj.ll a-_$da (ji iJaj IjSAj (Ja33 (j /u a l l l_aVI 

« < 

(j_a (Ju^LutJ j-> 'l l 4 ajUaal 4 jj__)* 1I (Jll'i? jLa-all (ja 1 *jjiI j Isliaj (jl ~ 4'n 1*\ I I 
i ** i l »11 1 dljjia (jl i4jj*1 4J^Lui JS (_JjJ.l jIaa^I ^ »< *i _ga (jl£ i l l aKl t 

dll j—« a.lC ciaaJI plb JcIjSj _aajll (ja IgJ j^oa V *— 0 

(jl ^jA_j lLaLaj (JLaJa'i/l . \l s .l I_^al Lida_^l3l _jl ^± 2 - (_j£lj tAjjlj 
4_JaSj tj. _S I j»jai 4jJl ^jAlwall |]Otllini(i JjVI jUdiy' ^ y U-° 

LaSj J 4jtl jj j-« l _jjl£ (jl i a il ■ d. j 1 ^j 3 | jj^_>aJj tl ji .a i a jj*j-a 

t 

>*» '-v iA__a.La»j (j__ic t^aJ »—S^)laia ^_jil Aiuullj JLdil \ 'ft . Si (jl (j£aJ 
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La Jualill u_j2_j]I (j]i (Ia^. 1 J 1»a>"l La (jjjla-aJI (j K ia l l <J£ { _ya jSjl 

djl jL_£l=J j 11 il jjC- JJG- SlA-lxti (jlSjuJI (Jit.i AjLj ls jo*.j JjL a J_jij jjgJa 

.aIa >«. ■» AjjiJ djljj j£j] AjljuiLui 

i. a j.\ -vt 4 i...~'U i I W i. in.>» (JLsaa.*}M Igirja'V C-]LLulVt 

aj—Jj£ oJj AA t—iLootfl A^oj (jSij taJj Woj AjC_jj A-i_$aj dlljjjSj ts jAj 

— » ..5 /1 ( j' » jjj^jJI jjJj aIaaJI dJ.li.jj dil aWI jjtSa^ fjA 4-IJlajI > 1 AxII 

<^Aj tAjj^ajim JLoj (jjVl i—iLajoifill (jx jjuSJt j f. jsA\~Jixs2\ff. 

<"'1 »U 4 jKI I i*'1 jjl jSilb jjWj t A.j»_nl-ill d:UB JS jii a£jjujLb 

^ an jjl I'lr.lU’i ...1 lilijjj i jLajVI .lit IAjaUs JliJ <jlj t _ s ^ ^ 

La j±«J CjUJI (j£l j ijjiuJI «-iVt (J±» ^gh- tlllilll £1AA. ^ . U^a Jj 
UjaJ (jJ*JJ ^ \i>il i . lU n»>iVI (JlrdL ^5^1 j] • -i^-t j A^j *5/1 jA 

«** il »1 .*•» 1 1 ^ 4 ''■ j jjj 4 a. ..**i a . " il AJtii djjLiil A^. jil ii& f yo_jLi <jl 

jjl liA iAj pti jl] Aiill vliljjjSj t-S Jc. > - 1 » t^-al _)Ll*-a I^A j cAjfi-aaxl! 

<_£.} a (j lc. tj..,.' tluLill j\ ^Jt, (jjjiaa Jjiala Aiil Afuullj A KAo . ll 

(JSjuoJ >iai Lojt t ( -£juilojAj r I }u3 t ( j-. ill "AJ4 a*JI Ajjjll l.Jlfc ^gAuU H l l « . ll t 

] j < 4 I * jgjj l . L>11 4 i tie. 4 j n.^j>i j <4*i U ^Jjisjl i £ jbi \ Lll r r Li hii l l ^ . /i 

4 aM e. (JjjSj_j I j| V] 'ilLa.jJ_II j* Aa-jJ (^Li ^ ,. '^>1 1 (Jaili 

4_uLui_=JI i"'t jjjj j AlililJl Aljantl Ajjaall oi& jxi a £jsjma 

(j—«J J—£ J* (j^ AsjS^ j* ?C ._JI tAjjLill A iu^i xJI 

oJjl j_il Clll_aiSJI (j_C. j—laiil (jiw-l t^jil ^ JJ*4 J* ij*^' 
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VI { j ^ -s' 4 M a 1 1 a‘l lA jll o jA ( J^- ■■■"' ^Ml (JaaJl cljaa A toll's II i "il j> 11* all j 

<J1)1 jjlaMI o jA j^*i la AjjjiaJ 1 ** 'I 'I r ' eL jjjla j£ AjiaJaij] > . )l»j it J i * l j 

j »- 1 aV 1 ^_3 lg ..■»' A£jjia]L>j 4ajl J 4 -s 11» ^ ^aiaja AaSalajil 


jaa-_MJ Jj •> j 

, i.C'.U 


9 jA ^AjaJ I i—iU-JJuuiVI (jaaal (jl tt—ijjiall 

i.C'.U •.,- a"..\K a , ,<1\ J 4-..IMI a ,< ....,.^11 -- ,1_oil 


t5 fy<a *J1 J j^Ml —9 jjxjII j£ti jl jSajj 

Kjjjajjall S-3j3 j^jll ■ jj wMI i" )lrhji-rt jjiaJ «■ jjJa ^ ” 4 _ s a.j]j jjaill" 

^1 j_a.y a j. „ -v II (_i_II jail j A__j£j»JI gtal jail ^A AjjIMI (. Ti la msl l ^gJjl j 

5 <-_ a iM'n a^i,^ £r.ofl l afl'in (_K <_1 ^ “ 1 '‘ i (j^°j ^1 *lgM5 J~V I 

Sj^asj ^a.jVI ( _ £ -ic- jSjajj (—s jjju Aj jA j=JI Aaaljall t ' 'I 4 > nil! ojAj toJ-la^a 
(jjtjj . 4_u jj^aJl Aouiuullj 4-iic.ft.i.iill AaliJaxJI jjlj.l]l </ AjjSj A^Jalj 

iil_]j ^ » ' ^jL-j tja^aliail Aijlaa o jjlj ja <■ MlTi <—9 jjui (Jj n, uar^.9 IjA 

t“<l i l jj-s.l l i'll *< jl ja ^£. jll ^ le. jj id il j Alii Ml a j —s 11 i * il j. ^.1 A. II 

i “ <1 isN r_ I j ij s j^a 4 j ■ ,.-v 11 i “ <1 ^ ■ ..Il jx jaaJJ ‘" 'j*_jj°H s J jil 4jj jjiall 

j i«*Vi jl j^l jj Jjg all j jj.."H jl j4V Aj Jjsaaall jj - -^H jli t^glaullj A n-ilv 

I j_A ■ J i J* J< -Ti i jxaj ^all ^^A A ij» a A^olc. A jiu-w >.“ lLauj jla i^Ujlj tljjjS 

l j» i (jjj jaII 4j.j-s.l l (Jljl jaLull jl ^js i 4 jVsll j to jjt jC- jjjaLcJI jl jj*s II 

A_a-jJ ^V ^aJiaakJ CS MI jjyA j o jxo-o A- Uw aC jal jAJ Coil.} A ja/ ij-<JI JSaS9 ^^A 

4 jU-.ll i jj. js 11 AjcUI Cj UmiI I 0 AA jjj ja j^jjj njsl l L_llxai*aVI ja 

4 a. ^s ^Jc. i~*'/sl . jlLl Jis.1 J ClijlS Ijl la J ASjaJI Jalajl j ( -s^varJI j AlaLuJI 
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IgJS dil^o^j 4 niA i *i~s ) Uj3i* ^1 oLowill 

•W lift ^ic. aJ^lc. «4jLajpLall Cjljl jjaJI o^A (jJJ (^jB Aa«»aJI t_llljall 
0 j_a, jjj jj^u fC-S/1 "egocentric AiO ajjj^'" CjUu^I <_> J - ic 

a ^__lc.l j 2)<* (_^fi»SLU j jj ■ jjl 4*llj> Jlla I—itjl J )ja il 0* *■ t l 

jjijVl (j>-3 ^L_$j J_9—^ill 1>-Slj c3j3 CuIj LpaSSj ‘**J^' 

ol_aj ( _ sJJ i__aJI tj-ajJill aUjI (jji t*lljl ‘AjuLljall jfrla (jj2 fljlc- (J^JJ Vj 

# f 

^ >o*i AjjjJAJ A <am<l LuUJj lj AjI j _jA O' Ajau_)ill 

("I jAjjall Jj3 (jjS JU. l$£UaJ Aj^all £ji ASj^aI 1£Uj1xa 

j c_9j_*jj t (o j->Mi I ' £ J—9*1 ijJJ ts^ 

^_a aj—ljAa jil j-> l$J3 f£a2j J tgj) (J^-> Aa^ 1 

iauijVI ^-all o« A i (jU-La 


\ _Ajiaj ^ M l 2 jtt.i-.y i SjlinJVl Ala <_ s * AjIaB AjO A^uiSIIj 

L 0 jj A. U ^ ^s 3 l lliblxiutl u! j I*. ^ a 1810-s. ti A-ui_JjLall cllljljJalj t 'Bajun ll 

A_ApS <"«!■«•- * (JUJI Aj tniaj ^ A-“>iliUljjpJI AjJJ lAj /n .a) ^pll 

.-*USI ivliljjsall £l jjl ‘ ilc-V Ajn<-mll Sj^a-S/1 (^2 CLsjIj jaj ^^ic. ojSjaLoj 

« 

(jlj ^ja jal JJ Jj 3 (j-a lliajl IjjIj J hu .i AjlaaJVI O* '^A U,^ 

s 

£__j|jll <JaU 1 J 4 jal jjc. Aj-1 J1LJI CjUjJaJl (>» Ua-ai jjxj 

0 l__sJ J Ji—a!)Uj t^aalj t-JjA AjlaSJ (j)l Ajj^' AjuaLJI jA lj 

4 A_lla j_gi Jjjill) jaa^ll o' UJ^J SAJfr" 

a o—SaaB tllL-AagJI Jal aii o)—® aJI=». ^ l!lC.Laa (jLulIj 
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i'-iI a > »i—ilb 4_jjpLa A I’m a 4_i£jai. Ifcjjij J .W~3 4_uijaiaJI Cjliljjail 

i-lll jl-lx-bujl Jc. 4-ajU 4.‘l m «a cliL£ jiu) jjjj IjJj ‘ \[a J 4jjjiiigJI 


(jjjJjJ_aa (jjc.1 Ju Jill (Jl (JjaII JL°) ujjSjjij! SjJ (_£il AiUjii 

, , , * 

A -LLaall 4 m. S-,, II o Jja.N/1 (jl j t(La <■* Humj J-Vj (jl <ja V-lJ 


. AJjL<lLo i—nJLuiLi AjSjUtill 




^£—3 1 i a i si ojJj cLlllIU 4_sS^UI diLajaisll Ja aLSoAu (jl A . j 

A —jjLuuoJ! 4 .mil 4jjlij (_jjl Jj Jaijjj (jl (j^-aj jj,ja^ll CjIaju .a (jjLuj 

A _ iia JjiicJI A » 'il-.ll j,! j <,A j JJI jl JaM I jja ( jp. C-Ijjlji t A \ 1l ^l.ll 

(_S—!) AiLi>—a 4t_Jj_JI jlmj (JjJaiV (J-iLu jaj Jc AjjL-aSVIj 

t 

<Jaia (—llikjjl (Jl (j! (j^aj i-JjJI (J (Jjiall C_njuj a jJaiJl jjLaaJI 

ij—£ —i S(jxjl (jjjj l£ m jj 1 all! (jS*aJ Jill tl''(_^j5j 

AijLui—11 Cj jli*iujVI (ja AijUa £«a l 1- '1 -- j. ^->11 aji, jjjj Jaj l t 'I 4' ~i l 

e 

(jl (jl_ljjl (jc. (Jc- j tAjliil ^t-iJal j J<..::u a jicucJ! Aj^xmll j j AjjaiaJI 


ALLa-JI A a^j« ^11" jj__a tc J / A 1 !-n aAA jjiaJiil ■ ''i ^ i..-—i CLjLqJ o-La jjaj 

— a —iiaJl (jj—j 'i iiia iijlkil jj jya Ailja innate foreknowledge 4 j Jaall 

(J 4 a ~ial l 4 juLwi 1I alll jl iniijjV1 ^l_jjl aii j c4iull 4 all j 4 A-^"u,> ^l 

(j—S-aJ oj— jjS ojjAa cjLajuuS LJ aii^j 4 " Jl Ji" I^IiaijU liajjj (Jll Aalill 

.ciljLaV 4jJaj] c^jl J-all ^ Ma»l l uU/inVI s-yAa J 4jj^aj IAjjaaiSu 


associative learning -AajlJll —j J*HI Jn-yll t_iU u^VI Ua JjLajj 
t5 —ill tliULaj_auVI j»£A Uiajl Jajl Jill Jilll iaiixj jj ioJC- ^1 jj Ja 
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jjlJ all j_SI J lALja^all Ajudl J killjaL^M (jjj Aiw-a AjJj -LjI jj (j /L a i 

'»I I i il«<i ^j* yl 4jLall ‘"'I ^■« jjj AjL_J 11 kilUDLiJI jl kA At u l rk 
(JiJjLuu jl jj*JJj «(JLja>.Vl 4 * l \ i a (_£.la (_5-lc. eJJaA AjjLi , c ^ ij jl j^J) ^IjaJ 

^1 j jl .Ki i_Uuill IjjJj iASAJalA (JjLujJ <illL. l l jpJI a jft j jftVi-k <1 jlJI 

1 1 ^ j iAjjj^a—xJI 4 jjLmlaII AjjuII Jl I j Uij jl j jli ill j^AJ ^_5-dl Aailxll 


jai Jc a. 1 j.L-iaj aJJa-a IfritJAa. ^ bjJa 3 jA*JJ jll Ail]' (Jj^a 

jl j cA__xUlj ALoJI (jJ^J J jL'il lj ^JajJI jjJ (_5 jl jill Ij* jl -LaJjj 4 j»jL-<a 
AjIaJI kiiUsul ji jjJ Aj_jl_^ciuiVI !^A a K . maI Ij t A a m l ** a A5*®® 

I jjl jc. jLiia LajjijLj] (jaLuiVl Jll Aj jAA a».> _JI CjLLjI jjj 

j - (J*aj Ljajl ljj| ^j cAjjaJI <ilUajl_JI ^1*J j l^Ai Aj_j*j-cJI j* kj »> 1 


t 1*11^ I^jLxJQjujI (Jj*N JuTAvll 


(JJj_II _Jc. Ajoi _ui ja Ajsta.^ till jlil jjLj jl tdjjj jl c5 

oJj_3 j j_1 jjj__aill ijllrtj n'a Jia j-a a JJaa killL-a kill jj yJayaW 

k^Jtlll j^jLjI A-luuJlj Aaklia _JJC 1 ”<1 ■«■ ■** (JjJaSJ A i^aa 4 \us \ LajI i_u3^iaJI 
J I ^ 4 lgjh*a._}Aj killalSJI jJJ <" il O lxll jA ia j^ * ^ <. jl 

Jl_*JI ts? _a c-UiV' (^IkUl jA Jai j& jc k. «i£ j Aj^aill kiiLLJI 

J_ia j_a) al J-l.1I { j—k j^jU k-iiUJI j& jjSj La j*i ULia <>3J&J 
^ ..'m ‘(J) ...k_i j_>LJI 4 killjjVl 4 predicate/subject aJ x^xaA\/ 

I jli j| j| 5AJ jLa Aj _j*J Aj«._^a _) Jail AjM^I I Aj aaJll ^J Ajl I jA 

A__aJLtjaJI J-tuij (Ja jSJj 4 AjI Jl Axa Aj j-oj < "i l a.i l Lil l ojA ^1*JJ jl AjJc 
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J—-j-lax A, jlaC. cliilS Ijlj ?A iumx A jjL.ua. djljl j}a)l jjjLuil ^Jc. Ajjjtijl 
p j hm “i La jaJ C5 ic. JUiVI L>aj jl Axil .Hxxll j .Vuu<vll (jjj ,_ 3 jli]| 

jSjJJ -Ml (jjj JS jj-aj (j- n-t mi (JS ^ I g u i S) i. JaLiill JaLojl 

CjLCSUJI (JjI UxLJ JlaJ liLalsv AxLuJ oXA jjiaj j^SJ JaVi AjjlSxl 
Ax_jaxll cJuUa^ll (JjlLqlaI AxXaxaixll AxjLaS_jull Axidl ^3 <-'*'!j Aj^kLlall 
fJ (j-»J J} Ail (jx K . ^i lj Ijjix jjAjj CjLJSJI Jla l^Jla Ailiaxll 

«jlj—LVIj dlliilt (jx i_il£ jJ3 (jC- t.t.uS.j V Jjlaxll <jx ^Jluixll IXA jjli 
Iftj—axl La I. Hh'l ( _ S A eXA Yl^xlx AxuiLjVI Axjaxll *■ o‘l L.j'1 | jLa (jSJj 

(J—A t j-s ’ll b_ j )Jxx AxlS 4 “<1 ..0^ ^xIxjaI J (JxLijLuiUI eLal& 

Ig-Lxj Aj^*xj 1I diliil! (JS <^3 AS, jiAJ Ajijxajl Ajjaxll l aM L. jll 

A—Lis (j_j__Sj ^ji j—j ^ls i-^USS tdlx jjlS Ixj Yjji2j V AxjIx ajxloc- > ** <1 <1 ^<~- 
L ;r . ^jlS Ixj j ( ^ jja JI i—.il * j i > iu L I jXllxll ^ n Lm\ 

U—1 j_aLxil ij**j ij cS'j Jaij-b AxxS (_^l (j]i (AjLSjII AxoA^U Jlax V 
.AsjLui Aj^Ls AxfuaC tillxiX jmmiI (JaJ ^l^juyll jji La$J (jjSj 


1-« 5—xjj Xjaj |»jlkuj V ^1 1 j^jLxaJl illLull jLulxII IxA <jl j 

(jl Ja—aJjj ( djlxLx _aJ! sXA A_j3 VLa-a ^jjSj j.*'ll ^la_al ^ Axla-x 

t ' V> 1 C .lAx T . AS AjjI-isII Ajjilll 0 (.USlti JjSj ^pll A^aJalxll (JL)Li^laj]l 

‘C—l' •'■ 4 —^ vL-u^V "a (_^i ‘ jSljx Xjaj xSjj ^1 CiLial j2sV' 

# 

- la (j —C. lIjI jUxuiI AjjJa. ojJj£ g jLai lillj (jx ‘-" 'Jfl j 

^ ji cA j^ot 111 t'll jKH A»jxxlil AxjIxII uLjLull i—iljj^ySj" j ^ 'J..U \ 1 
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‘ J-LJ1 £-11 j' Aft W* <j“- ^ tj' 

j (j £a> £-11 ^ "jij- AP»? J (> LS^J tJa “ gA)#** O^j 

fcllL-ojl*—11 IjjjJa—C. SlAo jj£j <j£1 Aila tSjA-iiaj « (JT^l 

jl j_SjU Alia J$L-ijj Ail*- Aj^-ac. jilJj j £-11 t/ Ajjlaiil 
■ ,UV,N1 lJ ^u iSi— Ajiaj S J* (Jl* _>I ts^l 0“^ l> **A? 

morphogenetic a— jLkjJl Cil— j 1-*1I ^a jMjyj jj^A- j 3 -* i^ft O 

^ a sjji-o—j_j£A VI <—ibLaaJI «i* t A*J Xia. l^udJ 

.Aiti-ll £-11 CjUijSj Jib U jLijjj AjLS Cjlfi j»JJ U^J ‘^J 

j ? .U jx l U.l «M Jjiull AjJbla jjLJ J*-»all (ji b-k>jcj 

^ic. IjALi ji*j La j* j agrammatism Ajjaill Aj-usJI aJU ^ A&*i-ll 
-K-, jl jlufl jt ^J <U111 1-jjUaji Ajfrjj Au-aLk <_fti J 'J^l J 

A ;^ i J£| £-11 UlAi- i;> j ^i*j MU*-" 8 AtljS ^ Aj*— Ail 
I g . 'J* J_1 4iL jJSill iic. l$l Ajwijllj Aio Ifriift Aj_F^ Aijkjl 

J .. ~.\\ J£<ull JjW Ai-uJ aM u|j ‘W«j ‘-AL^ 

\ *J JLiti-ll AilH AjjJ Aj>Ui Cil—S VLu l-iic. WAb Aj^ill AjLoxll 

, 2 .UU 4__aSji- £-11 ^a ,jkb- Ji-lbj tlliJ 4LXJ jl j£-J ‘-^^iVI 

ei_A> IfcpjJ tjAl' Ajj-LiSfl Ajalaiall — Ajj-jll AjLuJI jl j-> fC-J^ 

u yt> (J«j1 13a jli ^ ^ J-sJ' frbJ Aiti-H tliliakjjl ji^iyi 

f 

J* ^oll j- frja. Lo jl lAlUxJI L$AjJ ^1 ^1 

, J . 1 „K\I Aiajia_i-ll AjjfliUall CjIA**JI jbA) cif^ J* C -* J VI ^ iiljU—H 
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(jUi—ll « aJ I j& (jl i^lgjlj AjjLdl ujIjLui'^I JjIsj 

j_ jJI j-n. ~>U ASXaaJI »'1 AjJli- (jjj (i. *tj» tin CJij ®jj-^ jjlft 

A xl jjA I w o__yilc iiijj Aajl IgJ Ajiialo Ajl<a& ( ^A Lojl uAjlfi Ijjl '. JjS 

jjj J j jaojMj All — uiVI (jl-SJ— Jj —mi (jl <il_pj (jl j_5 _y^J i(_5_p.l (jJI 

(j _o I ^ jjC-j moods jl Ala j^t -iJ-lalj AjJI llmall j ''■ ‘-'ll 

(J ~Jj .>»!j* (jljj i/ll.aK ^3 Ifrha ■ •■* (jjrjj ojjjSL Ajjaj il)l jjLoJ 

^ ■ ^->1A | jn, j£ 11 ^ \j i dliDUi] A-oSLaJI (Jac-VI AjalalaII Jc-ljall I jSj ((JxeJI 

A _ajLJI O j_& _J JJ»1J (AjJJI AjjjV n^jAim I ~~'lO.^-iII £_a OJjilall A_LjIj11 

lf u^l I j/'-" I jiJ (jlaj Igjl Au tAj j^a^JI 1 g oM 1 a jl A-Lmu3Li A^uiLa. Ajiljjl! 
j-JiSVI ^ Ailll Ajll ^Kll I^IL ^ 151» J& 1 lIAa^JI (jl 

^1_j-o Ig .alia .a Alaj^p. jjili jl {(_£jaUi 1I (Jjlajll klua <j-a jjjtll] AjLl5 

(_y la. jl (jjj_a A (jjj ,Ja.l J ASjxjJa .Halil IgljljlSj (AaJlx^all 

Ajjj-o _c- ^jlll AjLUl cAahA Jil ^ l&Aaj tillj] i jl_^aVl (Jalj 

A_ill ajo^uail <■ 'llj-^-ll aj& ^i/ij ^gjl uljjlmul frLalc- (_pa*J Aall j) (AjC-_jj 

_j jC- m M jail Ijj-ial ajftj ijJxLuill ^ K' l ill jya It^a, Iaj1_1c.Ij 

A _jjia2 1 C-l j3 (iiliA dl£ _jl jl ■ ^-ljj^ 3 LJI ^ j In 'll ^3 A^jLUIj »j i.k1I 

(j c- l_.^»5 j>a ^^3 ja'-^l CLulS Lo Igjla 4 _pjl JliLl (Jj5& AjjIj j*> ill 

.AjjlaX-j A3 jl > ^»«a Jail l g Ijl i a Lojl j i ^ nr> Jl i_jU>J1uiVI (JJ^ia 

c-llu Aj-ala jl Aj^aj Aj^ji-1 >'iljK {j;\ Ja u (Ja VaIS lj* LiS jjj jyl 
(j_C I jl_o V(j aalll (j* ^gjjjjJUll jjis ill (j^^i jjuIxaJIj Aiill 
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jiiiLall (jjj jjjajil (Jliall Jjfui Jc. (Jatjjlj ?V jxjjj Aj-ajaC. jjSVI £_^-SLjlxJI 
_Jc. Jjjjaall_i 1** fi j*. i_i_^u Asllaa Ajj^j A_a*a3 (fil j! _jl II i AjII J . iu'al l^ 

JL_jjll J_jkrill j A U<j jjl (jS-aj La jA 11a (jji (^^jLuaC. (jaLul 

Aj JaljoaVI i—Sul—Jajll oj—& (j—a A jjuaal LaSj JVjll iJjkjll ^jC- ( Jaa>-U 


J] AsAa (jj-ij Ailll (jc- Jajll (jlaxj (_J jjjjJa (_$ jaj jJJaj AjJ tAjliaSjll 
4(_g Aj il l clAjall_j 1 «*lL»_jll (j’-r*; JjA jjl^al tAjJal j-dl 

'I ■"ijLu (jal_<ull j 2 jki-Jlj ijLiyll JlL-jS Jj& ^£1 ^liUI j jSllb 

Aijla Ji f.laiCyi (jjajaj Jc- AjJal jjsl jl AjLoC- Aijla j l$l (jj£j (jl) AjSliJa] 
‘" 'I »HI ^g3 alLai (JjLaa ^^11 l%V ^CjLa^lxll £->-aaj J t^ui_jll 

V"-- ^ 1 j ,lL.aall j^yaJiiA-aLa (jl (>a j»C.jll J&j 4 jJJajll ll$l ILUax Ajj^sJI 

A__jll<a£jll A_ijhjll jl jjVl al—& (J—Jal (Jal£ll £• jjiill (jc. (jlliiSj V AjII 

A ajU j]| alA Apaj J ajliiyi I ag i^aj Ajji 4 Ailll J Ajj_yLa}M clAjj£jllj 

.^j-aaJI J t-jlall (JLoj jll Aj jx jll 

.j <~- i ~* ia ■*■ < J AjSjIjJ a_)j_j*-allj dljlS Ajjjjll ullLa^laiall ^Asl (jl 


-^ua_all a _jjj Lajjj) operator-operand Jj>J-Jiviall aau <Jia cji 

(j_a (J laTiV l (jjjaaJ JajjU Jjfyl AaJI _jA lift (jl II ie-ldl Ala (AjII AiuloII 

(jl 'iSJ _il ajl_MJ jl 4Ajj-ajll Aj*-^jjJI Jl ^C-jjJajxll JAill Aj*^_^a 

4 

^Jj 4(_J jajll JL-sajVI J?i jila tilljiSj (jl^ Ailll «.LiJj ji>-jll La 

L_ 4 £^LLal ^_a til_11 J] ej&La protolanguage AjIjI Ail ij tdlj a jSj 

•\j U^11 (jjLui_ jVI _jA j (JjVl lajillj (Jj <illl (j) Al (I^IaLxj La jl <. ~‘lkl5U 
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i j — J&i kiyuua JujI jUb frlijJI (jSJj <(jLa^lt j.la Jc (-1)1*111 JS jjC 

A _Jl .Vm,, .JI~,Vun all 4jula_j] <LocUI 4_*JJ 4jjljJI j 4 j j«v 'il l t.** Ja, 

ja—u t1_jjl j ^_JI i^jLojJaio iliaOVinil j tAadij i_jj1uiSM lIixjjI 4jljaCill 

<j—a (jl —aJI jjll «. yJa J (jjj (jjl_$all jC JaJI 

jJ- uj_jJ I gJc jLajtVI (jS-0J 6jLuij <J 4 jjIj <Auti J)ja,J JlE- (Jaia_JI 

V J t ig am _J 4ji£ Cjljj-ai _jl <J£ t ” il J< W jj ^ J t4jl.aH till jLuJI j 

OVtJ j t^Sla. jUal jl eOclS Jc e-Lu <j <jjjja CJy^aj\ JafJal Ojjaj Ja. 
t4jjaJI 4jjjhj]l CjlOa.j]l oOA jo (JS J Ia jSl jj jxjj Jill |»jLSJ| j- >-«l <r_ 
<jj tj JjIaJ (jSj J Ig-utfj tJ jaa. 4iia*il tlilij^ll 4jjlaj ji j£Jlj 

(."llamsll jC 4 jKH ■ *il ■»...ell ^alalall i Jljj«| j^ia <-*11 ^ (jl jLa. 

4—Sj*^J 4jjujjUI CjIjj l., ill'l l <jc ^Jm-ojii Jaj jl :<JjSj liAj tAjjAUall 
^ Jbj I jLa jjl t jjOSj (Jil Jc juda jj jA 4jjJaJI 4 jlBI 


4-JLU1 > i jV, 

J—Jft LJjx_o Ujl i »ia 1 jlba i_j|j£J| lja> j* JjV| (J j^^-ial l Jj lj J_W 

iA — J jo jll A,lr»>*iVyi «aJ JaLmj ^lc JS«aj (jjjLallj 4 .II I i IjjjLa j jj. .<■» 
j j-m V t4j0l*JI ja-Lt-JI lijlaC t_ijaJ (_jolc JJC jj t_j jlkti jl£ j| 

J —Jo Jc- AajUl JalijjVI jo <-—llAa £iaj Jill oliijVI j ojSI Jl 4jjc jjlaj 

t4—J j* j Jajl jj C-iLa jhi a o jjt-a J 4jjlj Jjajuull jo {J jjj jj ^C. y^a ya 

j^l-aajl AsLtJal jjl Oa.1 jll jx-oJI t I j jl ^xjJa j 
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JLaj! ^ A I i c* 1 (Jjlj'ifl _)*-**^ Cy 6 ( * * >>x l)xIa < —-*3jaj V 

t t 

J £. _uilill J-<aall ^ lixjJajij 4 (_£ jxjll (JL-aJ^I lAA <J^"> (j^ 4 <_S_Aj 

a j£| j]|_j All*j-ali AjjaJI aAA ^gJc. ‘ »li* II 4_ojiUI 4_^olxJI AjfuaaJ l ixljl i. i^I I 
(j-a_all ^A_io o jA—3 ^3 (J jxJ tjLUc- j^lc- td 1 — 

I t" ^a^ll Ljlui^U 4j^lSLoll 4j«. ^»tl ililAm^ll (jji IaSaj j> M 

1 ^ y> 1 4x1 tiljlx (JSJ 4 jjjul lj 4xo (_y * i l .Lo V 

j j ^■ ,. l j ^oUaj ^jc- ojjixo jJC. 4 jjIj iAjjISj lUxxj 4ilxxo 4 j3j*x AjL a fc 

ts _Jj ^ jjj tiljxlo <jJ-J ^gAc. LX^kil j t4j^>xxxll iliLojUJI 

'iij~s\\ ill (_i lA.’ViV I 4 jLo*J ojAj 4jjUxo 4*xa »AA_j i^jlxxVI 


l> Jj ?4iJ 4xo Jjlxj J Aj N? jl£ jxjll lAA ^Jc. 4aLo*JI Ja 
A—iSfcll Jal—Lo J_yaxll lAb J$A» J A*J 4lx_>- gj 4iiil 

jxl ^gXjJjSJ jl ( _g&L<ua.l Aa^jAi 4-oJ Ja la Jjlix a jlx*J jl ?c5_>^ t r J W“ 1 '^ 
p'»"' II (Jjxx—il I—JA ^3 Cy*J 4 ^ ^^ j^ ja% S$\ IaA jljxl _$* 

AxajJaxa 4 j3j*x]I 4 oAA i_jIx1j 1 (j) iLo Ax ^gJ) (Jj^ U^V 

(—ilu.\ xll £"l—xxi £iox gA oA_Jxj-a u, $ ■ > > 1' (J-asJ! fiLo j' 15* 

4 ,-, m '■ J AAC. Ax jjj uliLoii jll (_gi (j-alx J^A? ^ a JJ^“J 


ajxxaS ojSljAl ,_gi Lo «■! j) aUu^l (j-ic- iili=JI ^jlxxi ^g-Jt Axulx-'i'j 

^ _C-j-o (j_C- ill x A (jl e. ^gjl jl jLjxo ( -^ aC ’ 4(^Aoll 


4 o >\ j oj—ll£i 4jC-Lolxl ixlslxo; , ^_? J llA^J 4 Jlx 4-£H_i]l^ jA*-xoj 


J ^Ac- j>xAajJ sAA ,jl Ail ioAi*x 4jajx xjLLLujI jJ*x 4 Ijxi1I 
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i_k_aSill cLI-laJ Aaallc. Aj 3 jSajj ,ji (j^Aj ^llc. Aj^yjlj t'ilf.l'iVi...l ^.uqj 

tj_ jJj cs _ic. _ill < j*hi <=jj ^a (jaj 4_^uaLl« (jLlu (jaLuil-j^ic. Aj-Aj__)IxJI 

J J ^k. J (_jjU 1 j) £] J ta J JLLlcJI J—yt. j^jiall ajuh t ^Jl ^£, 

A —ILa. ^ ji judij ^jjl A^vLaj (^jJI j& ( al*jll Aala^Je c-A.ia._ul j^iml 

(j —j /'S I Aauj—ilia ^$jAj^. _yA ajJall o2A (JlLo (jl jl .(^^jxlull jjiiill 
jA Aauulla ^jac- a^^-nill (j£J j iCjljl jj^JI Ssc- « >a» .all dAaS_^LuJI 

(j-O ( Jj>...»■ —all ojlc.^ dllaLLaj ^gJI oLuj'il (jJJ (jl jaaJI (^-2 (_£jjaJI (Jjrcall 

jpSVI jcUall dllaLoC. Ajjliall cll^ (j* -U’iW ^y >j t ^lc. 1 Aju^yt 

cliVl ■% 1 <ta->.l ..i II Aaalliil A-aevLa _^j£! ^A ( _ 5 all jVI Aaa^j^JI (j« AaJaAJ 

-A je.1 (Jj A j»jil-ill <■ aaSall 


jl A*a_uiVI Ij_ A Jia jojaSJ (jl (jSLaa (_£jll _^i.YI (^iaSllI i ilLcall La j 

0 

(J—Jail LjjSj VCLlj-iaJI jjlj -UMI £ j| j& e-l-^V A_d ^JLuaJI (jjLuJI 

<_$A j—a (_j—SI Aal i —ijxi <A »ji)-»l l ^ JajW jsAxa A Kin<\l Ajtajjll _^jUajll (jx 
ajl__C.y A LIS (jj—Sa (jl (ja*JJ j^^il dlLa^lc- e-laiiVI (jx Ac. jAa>-a 

A a I ai j)jSa l$al ajlaxa Jail J\ lAajutLo j Ajj^la ^j (Jjat ■ 'ill 

‘A—iii-o A__saiala A—-ajhla £-a ^i\ li"ij Ja-aj ^2 i _pa*au '7 tSaxj (jlja^VI (^l 
(JSiij >*< ' aLiiiSfl alA£Ull AjjJa^cll Cjlialjill oLi jjl ^SilLi j 
Jalj < _ s -lc. Aajjuall diLa_yl*-oll iAjsj jjS (JxAj jl Ija. Ij-Aj 

t 

(jl ^klj I_ a a.1. -ia-all AjC-Loaa.VI clals^lxJI A-iJlc. AaalS oJa 

< a 

c—il—c. jjll (jLi—j Aallc. A^jjl Lg_i (jjj j-o CjLoaaaa ^^Jc- JLait-o IajoSI 
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aSAi ajSjLi (jialjc.1 (jS-aj AjSjIuJI 

4 3J JiSI jjJJ ^ jSj La I ‘jpSk 4ijfyl li£l£ jji J-VI £alj ^ lajjalJ J^AJJ 

jji j_A Ia_jA 3U cjl_lj <—u—uij «li* AjSjLJI frjAl ^ jljj *elj8j 

A _uaUJI \ _ijljjjj ^yk-j tjLJS -i/uai UUa. (5?LuJI liil.l*Iu>l 

X_ijc.i 2 ,^Na1 I j «Afljjfr tjljUi^l iillJjj (jjJ Jk-J 4flAuij3l 

ejyuz -J (/j— 11 gr’kAttl ■iaiJall ^ <J>jH V*-^ 1 (J 

jjl J J V j iJ *J 4^1*j 1I Vi^ l 'iW j I^A <-&* »—ijJaJ 

^Aa 4iaJ$J ( ^uLJ$\j JjiM jA 4j|j j-ajll f lvVl M il 

^_1] tllil 4_still ^ liA t _ 5 -i*-a t^jLwuyi oLx>ii JjiaJ IjiutA JDla. £t-all ^ 

J_1oj ^ill ^Ljljill fJajll Ola.jll JjUI SjL jUi* 

.A] Ajcujilifc t> 

1_„ tilljA j) ‘ j-ajll grfjS V 4*Ui 4 -SjSj ^Vk.J 

CllA-a (iiljA J la£ ji Igsk la qa J&\ Ailll 

- 1 Uv,1 CjVU *Ji o^J ‘gr^ 1 jjjUxIIj ^ '»J*& 

KB ^_aLloll fL-kui/l jAlka JJ& <JjSljj <}Sj^J 

jj^o 4j_)AUall i' >1 \<t j<*iH i 4_jjjLJI j Aatlll d ll ii^i <j* jjAIIj ^yuSallj 

4 ■ - <1 a v l « ' 1 £a 4jj jx-a CjUI jia AfljUaxl A^aJAlwuJI (—ulLutVl (Ji-* 

.-,1 u ^ N 4-, A_^_pUI tiiljj 4 jj-jlt OJJ aALuAI CjLjLJIj 

CjI ajkj u Uj A A__J £A*JU ^ j]t 1^. JJ^all CJijW JDU. Aj>jl> 

A__aUJI ■"'1 i'.-.ati oA) (JLaaiuil < _ g ic- aJAj d jljUVi ^ L>°jAiJ ‘Axa^JlSlI 
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a ^ i w i" il j11 1 jl i j j (AjJjj-all Aaasll j A-H a mil k ll aj)l-Vlall (JvLa. ja 

' n j 1-^ ) 1 a ri j.^t l tijliatjH ^i) "iliLaajjflir (Jjlr^.'jj ^lajl LS Jt iaaxa 

«__iVl ja Aailall <^-3 ojmt ^jJc- Jjjj Jixaj £cln ,^-all (^ajja-cJI ilil jl^VI J 

detail IIa jl Jaa^LJI j tdlUIS, ojyua ^3 iS jjLuaII uLiUJjijJI 

_jjl CjI£j=w jl (j£l jj] Jji=kJ Ja*i Aail^a) {J\ (jjSJ JjlaJillj ^latyl ^ 

(jAilj i^JI jjJI 4aajjS — AaajjS AAj^iaj i oja (JS oiJj JjwaJ C5 Jj->-3 

(jl Ilia_jl c-i.TkJ (Jj toj$-a (jjaialij ja*Jjaaiaaa jj£j (jl -iaiS cJjllaall 

(jiaisJ_ a J—aiaall jya ^a * ja. ja < ■ itouJ I jl ^ i a all tjS Jc. (jJj-i^ jjSj 

(jl_j t a j ^ 1 -rt a ^ ^ 1 a I j i ,i 4 jll (JliLo^jlaia (_j3_j ^jl^ll ^Lul_j j j a mal l 

1»ft* i^jlajll i"il^- j>a ^-liill f 'Ij^ jiljfw.iV ^n-sll (. il»j"u<iVI dilaUaa a 
t %!«..»I I j£ jajjii jl j?*aj j] r-t. c<ll ^laj^lj Jolaall jjLillaaa <Jla 

■ aii.^i »'l 4_jjLaxall a_ru]l JaL&jl ^^3 laaajiJ ILaJuju l ^-u iAajUll 

a _1C. jj ujl__a jjjl£aal LaH t ..llwjl ui^fl />a jijJ Liaal ^j$Aaj 

. clilaaj _jill jaa jjaaali Jlfi. ^ aalaUJ (j ja m ^ylc-j A n-uaaW a 

a , ,—■»U i-il Aaaaa. dilalLoa Ltiajl AJtlil J w"i.J (jia jbj 

a_ba3j Ajl a£ jl j iillj3l ji £&>} ^ j*ilia JJC. ^=>j jUiaJI 

f■ I ’" ^jj jl byuij i ^-j l .i ill l (Jl > ^-n VI eljjl I g ■ ■ n jC. ^ <—)La_yi*-ail 
l-i I 'lU"'4k (J_!laj 11 a JS jy*j Cy* l _>!l <**+ jail 

till_iA ji ii iilll JHa toliijVI k'~)ljlaC-j (j-lall o^)ii-a3 SjSIUI (^ylc- Aj-aali. 

a . ^. 1 a. .-' 1 aj g. jji=^j j k»l:L&l£ll jjj 3C-I jail jj.iW'.l jjlaiill JU 
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. ^/l£]l 4_xJbtx] 3 _j£Ia11j 4 ><■»!•% 4jjIj Uaj_^jui (jii^aT) (jl (j£xj ^jjJI till^ jIjxIIj 
jjjj ~lx 4lax ^3 .Vtmxll «i_)x. (JxiA “ A_jx j 4jjl£xl (jx jll 

c5 jil ^N1 _a _jJI j^jJalxll (jxj (Jlxll jA La£) <—iSjx (J*3 4x.jl 

"> '» <1 1 . >>1 .«U ' ^ g *ti»j A—Jxill o jAxxjjj "5j_jjjSll" (J*3 dux 

A.UCV—uVl diljl_jjtll Jau CjUJ jiu La (^ic. lilliA jaj V past participle 

4_jjulj[ill 4 _luII (ji ^tVl ^gk iaxlij il$jl_)xi (jaj ^ jxjj 4jl*ja]l_j 

(SjjL^la f l^j ^-1 jjx aAjxLa (_g jpi.nx ^3jl djlAx_j cLu (jx 4iiixx 
ji (J*- > -»H ojl_,iL 4__-i-<alx 4_ ajIj 4x«x 3 (j-aSiVnul (jl^x^h (jj£j LiA j 

<Ala ji lj Jl_*3 jjA 4j IAjAxj cs K]I lAA ,jt ^LajA^l jA) La (j£lj 4£jxxll 
ts _lfr 4_J_j&lAil (JjLlLutil j (JjIxaII lg„><n_^iu 4 u \ xVl VI -laj )» i J-aU 

( _ya —*J (jxa ji; jl jxll £xxaj (j! (jx ^C. jll t 

4_i^xj a Ax. j (jx el jxl£ Ig.UxJ jtu j.-ol~l»ll dul£ I j] La dux (jx jbxjjfl 
_jl jaJI 3 jj 3 'g x£xj djljixxll £■ l^jil (_$l (jljJ dulj Al j^a I Axjj V 4jji __^j£I 

^_It ajjL^xxll dul£ IaI La jjll J4 axj 4-ouljll dllx^lxJI (_$l V J 

j jfyl (Jixa—J A_3j ilgjlA S_jIj*JI (JxIa 4_xjla jot jl 4^ula ^^£1 jaI (JjjLxI 
/j ^ 4_ali» 4 j 3 1 /w jjLj dililll Ax / gJ J (jalulVI lAA aUuUj 

•dil jUJI AjAx jJI SjUDU marker word ix^tj dLa]£ 

^ _It ajA_sil jAj ajlujll Axlx oAxlj (jl IjAuC-l 4j»ill ^Ixll jxl 4xj 

I _tl _jjl (jl i _ Sj _ *j (jxjj 4(jjjxVl dlljxxal al£Lxxl ^LldII aIauuiVI 

a!a*j _uil fk$jA_1 (jxx (jJJi (ji VJ aIAjVIj (jJ_JjS/l dj\j£jlk4 (^SLdi (J jxi 
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( '£_lc> -fl"'j ^ ^>gjljJha. jj^jll jjjll jJuM (Jliial jl.Wlml Jjlxj 

0 jiiljx jjE. A^juj (JLoj AajUl dlljljbMmVI jjlaJ jl j <^l£ll «Kl-v^ 

AjjLula tilljJ3 jjL»;j <Jjffl (J«£c. 1 j& tAjjjj-llljJI t^lljlaall AA3 jpSIj 

ILI_ul Ijl.Wiml jl 4 jxilSJl lllljjusal Julal fji ASjLuuJI lilij jLa diudlo 

Ajjxj AjLo tliLa.mil jj£I ^LujaLi gJtjuai jV jl tliUail jlll ja l^ll jj Aj 3 ^l*ll 

(J_£ toJAa-o -1-"' Cj^Lx-o £>Lal jaaJI ^3 jUall Jja-o Jaia jl (^Lclll f.liil 

i*J jl*«ll jj.i ^le. j 11J-ijI j£]j «LuUlj| jjU'll 1^1 .^ej ^j| jS^jj lj& 

dilaMlitl ji .lol to .j W a Aj£I jjl jl Aj£ jlm t_JI j3 (jilJaYi (jlll A j wm» II 
flull jV iAjljj £ulaj4 ^gk jSj/ull aLIS jic. jj£j Lolj ^IxllLl (j*aHj LaJS 

A_Uma__C. till 4 jJslLo jjj till jUajlj Jajl jj j^ylc- Ajlglll ^ j.i i al'n 

* 

t ll».j.i_uivU 3 ■n.jV' jSjJJ A3 ( tl»"ill ll l Lu i Ijl.1»!uJ jlfl tilli £usj *Alnailaj 

AjLloj «U‘iU »\K/i t_ulja. (jlmJ ‘" , l;ILi"'« l$_i3 jj£ j t_ijjla 1 j-\' iaatI' 

A£jLoj_ui]l Ajjjuaxll jiljjll jj£l Llul Li& j t ja Jl jjja tlulj t. lUa’Ita 

ji j__A 1j. 1 jj ^gjll dill Will .W.I jli t^lljl J ji.1 jjll Jj3 ja ojjiia jj& 
.S.VWaj Ajucala. till jLlall £la1I ^ JlLsju tJh£ ^*$3 (JjLoj 

-!•»* II 4 oil. ,i 1 1 till jl ^*1_ Ji I jj_Ll jj_i AaXJI ^rj» jijl j£xjj 

A_^ jl J_a j A I A _a. j ^3 jla'llj ^ouiaJI till jXyll AajLmll till jl^xlutVI j 

Jjc. jjJaail tljlrtima jj-JJJj AjSI J4 jl ttlySjjill aJjS Aic jjjbtlll tli lr> . j u. 4 a 

tllljl Jj~.ll o jjuuall A^juiaJI t"lU>uall jdmaua jC. I nLiar'i tllLil jirtll jI t .i. < 3 

jjit jj ioJjall ojft ^-Li_al fjk jjJb3 jaLi ^jlfr liiLm tllJAal ^^lll AjjjlLall 
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4-s.j ./i j|j _ulj _1c- ajSL jjjg •> <1 Sb^JI (jjlAjJ jUaaJI jl jA pC. jll 

£ '-a-i |_) ■" ■* *1 O j^-Lall IkSI u? oy&a ts^ <4*^ ‘ J^j 

^j j..i'ti \ A . y\ -s. jj jj i “ '1 «■ \. ^ i J ,«IU lj_j l i-*U 1 JLLa t4_o; jaIaII JAC. dAjl j|j*\ll 
dil-i 'i ^ ■'ieU-» l j tl^juijjj jjj 1 "'»*j 4£.jjA dLl jJsudl Aj lrw u J 

ji,i a i V. i** i»a j| 4 a iA. .al l ‘**'1 il^jL». j,e I 4 jU_i*J 4 tj^ilA 

(JaKUl I '*1 fv 1J ll» l"'. .i l jill A AM OJJAaII t“ J Aiaall j| |ji> ^t»4 CjiajSfl 

J3 jj£j ' g ^ ^>>> (Jaj£j jl Jbu oJjall jl&Aa (jl j loLaJj'ifb ^Jajij^yJI lillj {J g& 
i*ilr- j .>. jaj 4 jJ j Kj _£S| 4jjjlj 4j& jja^Ai dlbUa^VI ajA iajj t— u . \»") 

Cllc. j—jja ja dlLajmS (jl ja ^C. jll ^gJt J *C>IauJI a jgJ (_yeUAJ (jjll 4jAXill 

0 

^ a 4_ LalS ' g;'- "* .4 _j - I Igjli b jba ISjLui a jAla* jjjabll 4 ajjuo 

p_A 1 a ju o _j$JI jjl^j ^IxaII (_yi& jj»"lj (JljJ Vj * 4 j . i ju ra C- dlLa JjajISaa 

( J »->' 4_Loaajo)l 4_ujpi-all dlbl jAaJI JJwJ (jV LaJ j La j 4 JL^JlLuiI 

(jl J JAk. aJI Jill d)l jJoja]l (j-a Aija (jSl £=*Jh° JJC. ^ ~'j>l ' <—lL*JLAxuV 1 

Cj_j3jjsJI aJjsl I »«"■■■ *11 jjJalll (jl (Jj-s-lj (jl c jaII (jSxjj c4jaxj (jn jfiLa 
jl •* ' (J_^elSllj '«'! “■ SJA^aII 4j.II JaLojSn jA Jj jAll ^gil ^jSoSj Iajj 

^ a 4 SjLaa]I 1 j ■ ■'»'» SJjj^aII ^*1 _jjVI ‘"'IL* La Ijl 4-uj ii <all (—iljljj*\ll 
j 'i I * ^ Lajlj iSIaA jjSjju) 4jl jA jll ^gic- I JA (IajIj j Vi*\ I I 

A ... al m/> 11 Jajj t Jrill >.,... '■ i,* a J a jjlaj u.ilaS'ClU (j^AJ V i . i l »j"imV I 

Jawlill j ^jliJI jJJ aj^ll jlii?-l <^2 jJ*jll JjJ jl AjJ lajjilall j 

iilL_ifc Cj ilS I_a I jl - * jA j <(3 iv>H s-ila/u^l dll jjjhl Ljajl £ .. >*r\) 

j l a i 4 <r. 1 ^ i-i 1 i" i l i l -^i l -v dllj LaA ~1» jLluJ Lajlj o jAA a Cjl J a^ iIa 
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jjj ja ^Lauil (juLuil jjifr AjlaJuaiU SJjSli j lt jua j^jII ( al*-dl A u La C 
.ojSlill j aLuiVI dll jLail jj iaJ Ia jj*J (ji (jfLaJ v ' llfr A i a l l ojlA 

jl JjJ _a. Xi Aalc Aiuiaj <"hnjl ^Jc- o_p£]l jli I^£a j 

^ 3 (jA dll jLlajlJ (tljui t garj a ia <.**>1 g/lall (K- J a a . I gttltWl jSbCJ 

AjUa jlL jluJIj ^gjuiaJI dlLull Ulllj tjjjjj-llLill jjlajl] A -yjVi j (_Uuui (jl 
dlLalc.J_I 'jail <_jLxjj _u2U Ij V<vi jj£j (jl jSLaj I_SuSHll jiJ f^yaxA 

all j| .la') t^jiaVI liltJ ojacjJI AAuLa-il dlLajgas]l AiSl jia Aju«n& 

■ ' jLa ^gJJ lijli »-*HM 5(_jJuaJI <_jl)ului^U Ldajl A_LLs 4jI j ^Ulll jUa^ Aujlull 
A_jtill ojjiioJI jig. Aj£_ja_uiaJI dllj*r-ilaJI (ji jJ^tfilL ^LcjaVI 

t I 

Ailil ^Ixj (jlau ^3 dul jj Aja. j AjjlfLal ldajl jld&VI ^ £daj (jl i_iaj 

- 'J°J 4u__ii j au t5 __lc. Idoul I.AA jadaJJj tAxill jjW< ^Lul IfrUaJOuJ 

jl _)-oS/l (jjJjij lAiill jaj] (jC.Lcla.VI 3^"*^ dul jj AjSjSj dll jLajl 

I fl ■ * .* f* lj < A J ■.' jS a jl ILLu Iujia3 olu^a Lai (jA Luxl ‘ jjSj AjkjS Ajca 

* 

jj j 3' L.'ill £juiIj Jclii ji-VI Igdaxjj cAjtill a jja. (JjS SjSjj ULLwi AAa-a 
I_laLaJ » .A jSj V (_ 5 _jUa A_ui dlllj (jiuUj U—ll j.i.a.il j Aujiaill dll jlua-iVI 

t.. t ‘i l j~. jl j j__ujll j*v ft ft 11 ja jl liA ftj'sall J (AaAjui Au^juoJ dllal AxJaul 

j r, 4 iTi La (JdaSJ (jjjaJI u_jI*_Ujuj'LU AjJjLs (_Jsl jl jj£l 1 ' >» I i_ajSj)l 

Lc jLul iAj la y ja l_j»uja (jjJ AjI j (jiSJI £jUa]l jli jjs j idlLull diVLa 

.,_ 5 _yijll j jJail l AjuijC 
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4jlU a jA/wJI 4_ijjjjil 4 j1£1I >—iLamisJI ja JaSS l m.x 133c- jl 4j-<a^LaJI j 
<ii Jj jSj »3A jl jnjj i°4jiill ftjjji" ja (. jsS lgJli..Sluil ^A 

■ j.' <-l l u lc. (jSJj ^K\l jajll <_ila UjUk-b Ijjj£ Ia jSli 3 jj ^^1 

^jU» i t 4J*J1 j1 ~sq 1 I ^* vi1 '' At /') i - W . 1 

.“il 'IWi.»l l j — - lgj)3 AjljVl 4*111 Jauj] A^ajjoC. jj£Vl 4j j>/i i1I 

i' '~'l^ blj jaj <3ljl_ja_! 1 A VlB- lift I g _j3 4 jtl »a~> l' 

A3^uu- aII j <r. A 1 mi l ^jc, A lj \. .i aII 4 jjl i iill t—)1 J <^lw>V 1 

i4j_^lai 4jjaj <JLilajl*a CS^ 1 lg i^aj V (J^A? Ijj]- 3 ‘4*111 

A _ale. j£3La ^j 4jjLi 3 3c-lj3 V (Jil-lll <^3 (Jjjj*J jl jjlajll j£aj V j] 

I oM k _jll j a I33C. 4_aj jl fcdii VJ t4jjla3 4J jaJ llll s/'n-ij V J 

^3 <Qjxa ^ ‘ml f Ijb J-iC. jja ^ 1^' Aa^* 1 4jjlwilll 

jii_j 3 aI_A 1I j Au t^.ij-AI i_}UiLAU Iajjc. ja 4 jL15 Jj£1 ^Aj ‘£tall 
jl jfiaJ (^jll 4jjlull (j^uLusa^JI 33JSJ 4jjaull 3C-I jlll (JJaxll (jlajall jl JJ 
- j^> laJ ji liA bAi OA^J t_iUa£5U li-jiiaj-a jj£j ,_^3 4i#j 

t * » 

(jj --‘'ll j U'j»I 1 4^.jl j* - 3a.j jl I3A lAiC. jl ,_jAj 4AJdj ^1 

i_j|__ijj^| 4_uijC 33j 3lHxll ja I1^ ^c_ 2 j_al jA 4*11 (jaaxll 

j 'iU.'I I j .« 4_jl j 3_)ajll jl j (4*111 w~ii.i l ill-nal 4_il a"i i i l l t _g- » 

l*^i il j a, 4j3j1jjJI 4j jib j-v ’il l 3jjj ^ill f-Lllj ‘—^ _pAUall 

4 _i ja^jll A \* A* \ ■!-< j| j t^g,Tji)->ll ^ ll*k 11*^1 4 1 k sij jl ja 4 ' a. *^ J (_ji]l 

(j j all jc. 4jJll tiiL-ai 33 noncorrelative JaLiijV I V 

^_il l ej<“'l l f . i' ir. ." 'lo~' iilli jc. V-^J jjjailil JS^aJ (jlil 
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4£jl __JI (Jj-dJI (ji I VW ~V UvjuIjJJ lj»J j *J C(»l)La_ji*^JI (Jill AjA^k. f^g J* ...» 

"■4-i^.^ljjjji]!" Aiiisix 11 dil jLidCSU Ajjyiillj l* il i '1 (^IjIliiLoll j jWi' I j| :J_jaj 

• • 

Caj|j j«k\ll Ajjlm»iil dllJ£J yic. VJJLo I 1 ->m jjSj VI jS-oJ 4-ijJull 

* ^ 

.^IsC- (Jjjiall jAi^xoll jj£j (jl (jfLttJ 

(_5jlj t(_£j*i—Jl j^Ljjjl (J^lik c*) W (j-ill £c-*ll oLu£U jjdll ^ ■ ■■jjll j 

4*111 (. 11 1 H jb (j£j jll ( ^g J>1 1 (j^isll ji jjll jjc- J)* 1 - ' < jlfc 

cS->* 1 ju»*i 11 eAj3 ^Ic. djj^rkl ^ijl i_jjlajJl dnjji j (Igl 4_a_£jj (Jj 4jj#^ll 
jj —«J <LajlVirfi fl .WU jJbu ^git a jAU Igjl AjIHL# (__ijAj cj jj}s (JJa ^ 
4j>°jll 4 jj*JI jbu(jJjVl ajJaaJl (jl jjjuoidl (j* (j^J iIa£a j tAJatuaj 

CjI ja_L ^ tiAu australopithecine jlui—i^Li <uiJi Aja IaIaj as 

cJ g“w i i l sift 4 jI jASJ 4ll j u a nW.ll (_£ jjLuuill (Ji« <j j«.^a jjt AjjIaj 4j3_)*^o 
S r 1 ' - ^ x ’ 1 (*» 1 (jl <j^j" *—>1^jA (jlc- (JjjJI j J^a_i^ajl ja I At* a LsjjIj 

a ^*-a —ui dll jA— 3j ^g "n 11 (j-aill ^aLJ ^jSI 4_i«uA (Ja.1 j* JAJ& J >41 ■„ ! 

(_SJ—ikl dlljA—3 (j^ aIuJjui 1 1 jl (Alii (_£Al Lajjj (lal£aJ _jiSl 4-iilajj 

a AjAaJ I oIaS/I oAA uil> 11 i^l g ^lA^duil dj^uu 4 _JjI 4j2jLiji SLiIaIAxAjuiI j a Ac- Lui*q 

J—jSS/I j^a^JI dlLa jlV'.n (j£a L-lfcjfimo jj*j (j£ (jl t^Sallj (JL^aliU 

4.,_ lajA (j—-a -li j-o (jjialJ I g j l Vlt l ilg-olAalluil j LgjLHSI jl ^jo lliiaj 
AjjLuisII dll ilWiall (jj -(jJ^yi-l a jLuu jl nilJljA IjSaj t^ g i^.l l (j^aill ^»aLo 
(_j— 1c dldjjl ^glll Ajil-yliV 1 JajiuJail ^^juujjll jAuaxJI jxajpll 

j— jC. jduauJI LSajI Igjl jJj t jj-a-a (J^JiJ 11%1-vJ a-ljj ojlc.1 ^a.jf^l 
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a!»1£ aLAJ jIaJI j C.ilg'i J AjjIAjjVI Jajjuiali j£LA\ 

.Liiil "o jjjfr" <jVI ls-^ Cilcjillj uj! (j* 


Homo Symbolicus 3®'3' 


( J_ A J_il J ^ du.laJ j~=wJi Ji Ai3>jj fJaS 

tAiill £ jj-a_JAJ L«ja L?<j£ (3 j^ 6° ‘-‘Hajkall 

^ JlSjftlj Jlrfi A*,j&a JjLa-9 -iiij l> J <J* *^J 

( j_ <a Ha xJ 1_j] Ajl Au JL^xiVI c5j*il' JJC- 

t4__illl a Liu (Jjj-al jC Appall (JiU^all eiA aAj. \->1 1 tliljj'iM 

g /»^ J^il JjVl jLu—jVI (>> £ jj <_$' Au*i JLaj! oja JjV J$-k 

2 jj] | J p\£3l Jiu Ja jl£ ‘-A£ ^Aaiklal <> jj hominid 

,-.1 ;.< ^ j ... Ijjj] uumul <^ c " J A*S-i !*■* I 

t^dluiVl oifc j^ic aJ-*]! diljla.'jn <—i oja <j* ^e-al aLIs 

( 

_jll ^Lo^all JjjSJI jja Aiau Ajjj jii JabjH C) A^ 

JN a b^jjlj ^ AAO.U31 Aia.jJl »j*j t3l*jj Ua la£Ub j Ji-j 

jUaa Aitlil jj^ 3 ^ (*4^ J cs-^J ^ 

djL_)ja». (jc JaI (^ic Jaiiii Aal J^a Jj£l jjL-cxo aJ-la>_l 

. jjSn ucU 


£ jji IkuuA'i £JUfi j - AiilS AjjIjsJ <J»iaASf U 

Lk ^ liA (jjfjj (Homo Symbolicus ><jS' jHaiVl 
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j j jj tJjVI jLmiVI oljjil jo ja_^)li ^ < ^Lo^k. (j-Sc. jjlaJJ a.1^1 j 

ml Ijil_JC-I jjjJ! jill aLiuil jjl ja! jj £■ jjl ligj _j j? !•» <Jjl 


il_i'n> jiulj jas) £• j jJjIu 4jli joj tjjo^l (JU-suVI 

JU nJjjj t U 33 4 iK.w.' l j 4, m%ll U-lLttj-gj]' jsC. ts^ JUOlj^O 

j4 JJ ~* l °^" ot*aJ Ji jl liA ^gja^a t^ji jo ijI jo (JWa jo ajLjaC-l 


it «j »■^ ill I_ uAjJ 4j£ jl.nll j<ajil t aaII jJaa.1 jjjuj 4_iijl 

£jjj ^^3 Jjiij jja* jS^ljll j jjljjll a_)lajl a^j-loi 4_ij;g till jiU] 4jJa IgjV 


. Cjliilxil ( _ s AJjti]l jLiJI 


£•1 j ‘i)j\ jl ( S jej cA\"\iC. 4_'% llii £ia 4_ujIao£ tiilj ^ jjsl V -Ils 

Sjjl_a 4_jjj t_£Li. jo jilSill Igjjja Jc. 1 Aja.jljjJI 

cl_C jS 4 _ j3 »- _J jill lA jt 1.01 0 jo £jjj (jl ^ja. a .1 taLiaJI ^glc- 

.^cjJal j (jJV-l jolaj 4i jljxoll li&j (til jiiooj jlio ^ ~IJ% ^a ory a jl 

j—ojl] 4^aij^—Jl (I—jkll Sj jill) homininds CjIouj^_^ l jj jj 

jS? 4_alj JJC- 4jl >■" u-vJ ‘4_j jo jl dilo jbuoil jo ^ n> ^-4io jC. 4jajjjo 

I. - *' loV'l 4j ja_j (JI£joI 4jJJ luJOA jsJlj t4j jlull dlLnjl V] (_£ jyl l_jjl 
iL-o_ jo lAja IjIjj JSmU J-UiJ $ jjil (jj 4c-lo=». joj ^J] (Jja. ja 


_jail £.A.7t a! 1 li& jo 4 j_ jajll "Ij*<ajl*(JS Aiaam j j^jj jjc 

4j^l m ,,, II eAA jo 4jju<alaJI o4A jl < - j j i6_)Uixil ^^3 ^ uii j til ji mi J l 

jsuAoi__j ^ ji si 4 (_j 4 i te jJjS ^1 j jo 4j jo^ll 4_uLajLuJI 


4_j 3 jtll ^tJjl jjll tilliiaJj i ji.1 4 j* nli 4_jj-<alA {_gl jo '4_'jiull 4a J ll-all’ 
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^ all (JjLoJsuaI! Ciwul (jSij t tllLa4 jI jj LuOwiIa Ajj_j]aali 

i •%. J I a j \ a i liilil 11 - ' I '"-v 11 ^3 a^JuLa ^ jll o^xa^all a' 1 «">'*> I I ' 
Q >iM ■ A 1 \ w"il A -> ■ .^t-v jia*j IJja* ^l^bax <JjLajl*wAI (_& (j* 

j_iij t4_Lu^al! a i_Luull lAilJjlc. AAsj (jl jSxa Ljaal Ig-iji jill 

_a jJ Jl (jlxuj'yi "(JA jSaIaxw i jxjA Jt (JLlI jl jSblJ Jc- 

4_Apa!l AjjljjJl Ailll J j*j noo jj Aal£ uj& f noo-species JiWl £ jjll 


Au < jl ja=Jl £ jjll czoo-species a»JjJI Aum"! ! 
JDLu_Jl J^Ull lift 


jjt Ai 1 Jyxj t*Ibj nJLtil 

i 

> i ■ ■' n ( j.Hi..iin ua ^jJaj JjAj jl i ( jSi^l_jjjll i — Aie (Jii V H& (jl 
A ni l ^ ^> j l5_ ) joi il l ^ jj’ill a^ j aax Aa^J jjufl AxwiS (jj^ 4 jl jl& VI 
,. c i iUi jiinoi 1| iQiai c_a owl (ja 4jlt I ila 


<> 


j—al jll <jLa_jll C5— 5 JJ—iajll jl C^J^ j' CJJ^J 

^1 jj jjd 2b«^c ^jjI jl db jj-# ^Jalijj jl (jSwoj Homo Synibolicus 

^ij-iVi (jjO AAC. AaJj j]l l-jjLuiV aAC.lw<a A 1 i.i A i.II A__)=»-a (j-a liaC. JpSi 

£ jll Iaa (Ji.b J-alSlL AxjAa (jjSj jl jSL#j paleospecies a-j^SII AuIjjII 
(jAulj £ jj i* ij-v ‘£ jj 3 Jl {J J^l ilixiuVil Laiu (Aajjx Jc-Vl l3l*ll 
(jj_£j jl (j£LaJ (J jojll (JLwajVI jVj lilllS t(J J.I AaAiwil LailJ tlAjl.JI 

£ a Jj V lljji (Ar?. J jjj specific correlates aacJ bA* JAia JjAj Hull 

(5 Jl5jj^l jvl^all ^Ijjl dlbjiii (jna (jl o JX JjV a JJ^=> (jslJj (jl 

£- J ill I j* (.L^acA AjA^jI Aii. _jljJI djLObatll J& Aalxi (jl Lai (jj I jjj 

J ■ -'VI ^ a Aa. wialj Aj^_j3jJJ CjLo_JLlo A^J 11AA (jSlj t(Jsl*JI 
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£tall (jaLJ j^Jc. 4jlaajl JjAaij tlialu (J-lall Jjjia (J jajll 

jAj ts aLLll f -.jlVnl L) (jjlaJJ Lajj 4ua jLlldl tllljjiljl j £ta]| l^ia jSjJLi 

t^l-aaJI CJLjjSlZl ^gi <auuial j ^cjlliil aAA jJlljj j^o^))l J»MI I w .. J -u 

u—S-aJ J— J <4—jja j3l till jAal! ^yjl jaiaj La Ic.jj jL fd=. Jj lic-Aj V oAAj 
‘L>°J—H (j—<° «jail aAja»_ja 4jJa^)l! 4 L,;;,-,V| tlulS I a) La Vi w"'' l^alAaiJ 
J IA—A 111 (jJJJ (jl (jlxuj t^s-all ^let Ajjlitjj^l I g L. j» . >. 1 ^ I tllil£j 

^gJc-j ll^-ia A , » iu al La jll (jLuU^I (ja jJa ^jAii <jl (j^LaJ 

JaSS llAj j)j Likll aA^)i]l (_^| till Alla j^JI" il il j^ja-s. A l A .J ,-s. -s. J ^c._^ll 
( j— 3 VI £ yj * 'J j»J (j<aj AjuiYI jjla*JI IA& (jC. 4jjl_lwa c'll^ jL a, ; 
LjL_£ J—& '. _jA j ^c.1 Jl jjji t^ c ' 1 —slS JJaj liijjl Igila tlAjjjuij 

?4jIaj £-_yj Aj_^iat lA_j^.ja (_^jilll 4 j2u JL^jVI 

?4__ill 4—1 a jj-all ^liueYI ejiaa 4ja-l^uO i" i\ *■...a w £ 'yi 
*—*1—tj;—3 Alai (ji Ja ?£LaJI ^gi 4j*_lll (Jialla jjiaj (j& IaLj j 

(jl I a 1*3 1 *wlal ■ > i l La IaI ^ail 4jtll *11 (jiaLlail ^Jaa ^-l_jjVI 

4jjJlAa a^Sil ^gil ijjll 4 Q j‘qI I ^3 (jSaaJI (ja VLg_^La^al JS-Lj 4a ia^ (jilij 
el—alc- (jl tl)A—a.j 1 1 jin II al_^ill tlllj^ia. AI A ^ -n. ^jl AII ^j^Jaall jjc. 
Ala J-Vi IjAae paleoneurolygist AajAa]l jj^aJI ^ iiiUI jxJh t-i L^c- j 

^Ja—LU (^Jc. A > >i l J Jflli (^lll (jjLlilj tllla jUll JaLajl (jl ^ Jjjij ,jaj 
t4jJJ| a Liu Jj i rnl (jC. JjJaj llJ (jl (j^ aj ^ 1 I I i__lll_j3 jjialj 

I A ilia 4 a J. ll I ag la JS (j aJl l * ‘'I At ^t£ll ^ (j^-^ J (^Ll^la t. t ^1 ia 11^ 
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homo habilis <_>*jLiIa lM-1 ls* ojaUoII IsLoj^l (jl 

^ (jl Iau^j Jj£I ^gic. (jU i ^jj ^4j_y*l <—>1-ija.j Iajj 

Sj_iA 4 -Llail Jja.j (jc. habilise <_>ij1?jIa _$-ij$ 1I (j* J^j 

(J^a—ail jjlacU^i AjjJaJI l£jjJ 4slaia 

(Jiuil Aic. diUill oIa (jjfij (jl (3"* * j^ t>® 

J jr- 1 g '<1 j cjjouLjIa ja j$ 1I £-Lk-ol c_dl_$3 (jlalj ^ (_>aSII jLjU 

-australopithecine gj>4?ll JjVI (jL*jiyi ^-1^1 s-iJija (j^b ^ 

oJ_Jj3 4_iLial (j^al—i. fV » Wl Jjl jl JJ$-la (Jjl I^A JA»*a (J* <_SJ4 

?4*11 4-a^U.j 

^jl__£ll 4 -afl -°j 44*1 4alaia IS^. jjA ISJJJ 4 <)->t d (jl (j* fC -_^ll (jlc.j 

^_lc 4lwa vlsl j 4j-».}-ij..ill CjUC)UJI oJA (j|i 4 jjidl (j* ( j, ^h»l l 4 nl lall (j-ll 

A Sjat^oj a jl^a CjIc-J j"'---" Jj>-a ‘"'■■'jl 4*131 (jlali* (jl iJaiS Jf- 

^ # 

ojwisll 4 jIl£iI jl (j< j»c jll yicj (UjLu ( j/i» 'l l jlS I ^ 4 j il * »il 

^_2 (j— aa- j wu I^A (jjj 1 £jjj AhIM USjuaDIS tlljjial ^j-all IJA 

^ i j ji (jl ^ 1c. 3 yXs- ~ (Jjlxill (jgi IaIALui Lo£j — I 1 a 44 n Vvtt ^Li-aVI 
A ■ ,.<->jl Q^kjA (Jill jjjta (^i C-lUIll (jjJ 4_iL/lj2kVlj 4jJjsll (Jjlj^J *• jjUa jll 
— A '* 1' A alii jl oIa (^3 4*111 4..iilljjl l-ilml jS_j«aj (jlj (J_jli3l V 

4 jjlLoll (jaU (^glc 4*StiJI (jlAl^ill (jl (ilb (j«« jsaS?!J 4^-all ^ 4 jljiijl l 

(j_C. !!)Ljba 4(_5__p.VI vlAjmJJjll (j-jl £1*11 (_j3 o4^J 4LljLa (^Ll-ia 


■ ' < m . :-. ' ill jJ i. (jLi J dll _Jal jiaVI (j— « J — J—«ill 4 aI 
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4 _lli 1_ a (Jjij j iAJ jH-a jjc. ijjxi ) £_S)I ja oj^jAia <.lA.Xj.uji jl 

e3__A ^^3 4-lsl jl al j_t^ h (jl j*a 4_aj3all ^j.^»»ll fj-vl t il. s~,r. \ pLoic 

S ^c-oll -y (j£l (J-oLiill jiLa 4\a\^. 4 y f'"'^ ijja. LaJ_j AjJaXall 

j —A 4jtll 4uxua^jt 4da jjLa (jJalxa <— 'Ije- jl jl ^jLuia j 

^ylcj < j jiVI ^IjiVl j3l _J j k d A o jJC ^jA la (Jiaj V Igj) t^mUJI JjoIjJI 

(j_C. <." il <i jIxaHj S jil j «“ 1 1 nji AjaJamll a3A <J!La ji jx j»£ j]l 

AAuuIIj jxjuifVlj (JjLjlJI jjJ 4 -V , Ul jll l*]l^ )j»'‘ll l j|j j 7 tx]l ^jjsLU 0 jlc .1 

jV l3A J t^iiVnll ejlcl jt I ■\l.W‘‘i jjSI LjJ juxL (jl j£xj £o<d] ^-LmuII 

cs _oSJI iJjj *lll (Jj t^JI Ljja j^. Lo (jjjSj isLjal (jiul ^nil-k.,11 (jjlall 

_ lA Ojji al ^g-Loi_ill -u.^1 “d-alik 1<£- JAy-a ^3 £tx]l 1 J 2 J 3 dllsjjtli 

j'llh ^glll j^A jxill frUal Aajuiljj dl.jl.nr. (jl j^JI jxill jjlaJ jluilj 

Cj^lc-tiG ^lg- dlLaliil ‘" il jl^» 11 o3A (jlj '-ill (j^all ^33x1 ^Xuull A Jl 
jl j-tjVl j! <_3j_*jj t^-ail ^ (_}laxj (jfr IgxJaxj o3jjlj (jLlia (jjU dlSL/lj 

dj jl_fiJ ^lc 4-113 jA 4jj3aJI IdxjM (_y3 ^^gjaJI (j.-vall ^33-0 ^)jl j3 j-lL-al 

t* ,ll \jj£3j jxJI ^3 j ji.1 i' ll 'ljj£j jjj_j _jxi]l aJU. ^3 ^-all o j2i3 jjj >. Lmjll 
AjlwuII uitt, (j-a -A.. —^oJI ojlti ’.-t u^il jjl 3*_i Ajli killj] i<j3_jJa 4j;.<-»& 

A_ajlill dll .«'^lA\y')l jl a 11 jUJI sjjsll 3gda^Jl jjJaJ pl'.ll i_LmLlJI_j 

j__p J_j£l If-j ^ I ^ >j ^g 1% 11 (_uaa]l ^3Aa ajlA vWi ( jijl jjj^a jjIIj 

I j!*JI S3jill jl " 3jjxaJ$-ll" (jAJ AiiliJl jl l3A ^ It tA,.l<Tir\ .all <—il3AVI 

4 _ lajA 4^. j3 jjj jaS '(] ■*' >4"i,..l j*s^j ji!l dilj^i^. ^3 ^jmaJI j 
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J& kj^ajjkA\ J^ull lajjui Jaaiij i^la^iM # 3 A J , 1 >N O^sll J^a 

C 

jjjj_J (jjjJ ~ ■ >i l J jaJ Jc 3.1 ,n" <Ll*jJ li^j JJ £-a]l Ajjj (jJJjlia jUJ 
JLaJ <xuil <_£la. ,j-9 Jaiill ,jc. l^i j*-aa. ^ Jj*-alijj 


^_ij a jj^ul b ^_*]| >■>>.-»- liIjLjtoJI J l^jjj Jjj-<u]I U^VJ <aJj$_uu UjjJai 

£■1 _aJ J_a.ta tj 3_a ^ J ^-i ^ (J li^Aj 

. 1 jaXuli CjIj Ja. 


JailJ Aaj^ Ij £oall CjLja. (Ja-ui ^^3 A jmj . ) Jl CjIa la-iV I j 

U■ ,1 J~t^ Jllol (jc. — UaJ Sjjll! — 11 ,'lj'tJ J a_^JI" £aa jl_) ‘(Y — ^ ^ 

t^jj—iaJI Jj7l (jLuj _ i)J\ (j-a ti2L>U ^La-al JjLaJ tlulS jll Lil*JI oJjail 

# * 

A _ajja]l J j-^ -It t5 _a oL—jaJI JIS_lii $.1_aic. (jj—J UaJjuU l£jla. 3a-Jj 

Sj-a JjV J CjI^j OjixaJl £laJ <jj :Jjs j] ‘paleoontologist 

i*'-ii *• A\.a jjjjLa Y i_jJj La 3 xa ^*xaJI 4 jjlLalLj a jJjS 4 -jia i) ^ 

^_Ljj t(jaJjjilA jxj& ^Li f paleospecies £ J' jj*-k £-° 

■ J il ' > o"i jj_a _j__jSI AjLoJLi ^ O • J|AJDLui (_j- 9 ojljjll o3A 

(> J*j Jc oijjll Cia.jljJj JjVl (jL^VI 

J ®-iLjJ J cjV <illj ‘ JfLill Ij^j a Lij.ui (JlSuVI 4j1a& Jj ^lj » ^ *\o . 

o^j__uS AixaLm jjl 1 »■■•< Liaj j tLa 3a. (__J5I <>jal ■ ^11 0 jljJjll (_J*aj 4-alall 

< 

if^yiAiAii JMjH> \ A j \ jjc- l' IgjjAiuaj dllj^jiaJI tllLnC. (jjJ ^-all j»Laa.l (yt 

^■LaJ^I <_)jlS J Jj (j-a^'jM Jc. ^a]l Ax^u J aJIjII ojlji CA la.j 
^,A j-Ju) Jj IfajjL ^ajJ Jll >a_Jl CjUjia Jlj ‘J*'J 

^ j j-kV l aj l < \l l (Ja.ljuj Ifjji ;5 jjuj VO •, • • • J=-j ^w>> <a <lui <j jjLb 
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0 - ® -*—(jjiuLuj SjoiVl AjI^jIIj (JjuIuIa ja j^ll 

C$ jj 0^ '^ c O - J O* {£• S f+»^ t * • » (jlj A • « ^31 ja 

■^—a_$J 4j5 ^jualjii O® 0,^ Oy AIoLuIj lAjLijclj id*}/jajB oOi 

®-l—jj 4(_>aiijLi]—!!j o-iiSjjVl Jab ^a!l ^aok o^Af •■jIaIajI UiaJ 

A. uVil l ALajVl (_DLi. Ailiia S^Ljjj ^yi jpSjj^U AjxuilLl O^jll > J ' f ~- Ailila 
y JS®®|) ^ jV© • ^Jljja Juc- ^)IjSauiVI Ijyalj ((jjuuluJi 



dL_jjia (B) faaj (A) f«aJl (aa joiSJl i Y- l l jLi 
jjjljlil i(2)VI £ n li ® Alw OjjiL* 1* ala LkJI 5 j ijill jt " 

iliULifl (jl 0® ^CjH ylpj iSj j i>a *wi dljjjij Uj.v<ia jail ^laalj 
Ciljl j'vi l Qaa3jj <ji jjioj tiuaj Auulala jjC jiba® £><# SjjaLt 
Sj jj Sfl Sal—jjfl -uajj UjUj jij «ja JjJjj Uajjj l$ili <Al£ia^ 

ijJaall ,jL»l| ^aa ^ ^fuu dLj SjSa *laii £all jiaa »jjoaJIj 

UujiS uijaVI a-t j i lafl £$**2i\ dl jjjSj yJ) jj*£j AaSaaloJI 

<>» laflifl <|i ^1 JbSa 

j—»j* = H.h. s(*ltl—ial) ^ .>«> ) (fij Wtt JjVl £lui_jyi = A 
.(jiu^jLui jaj& = H.S. *C>ijSSjji =H.e. ioyluU 
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t f . 

ol_aul J J—A JJ till_ aUjVI eiA f-jjJa ^ laidi O' ^JJaiun j 

(JjlLa (J j-C £-a t^frlaJI (j-aall <iaJA ojtjj :AjilaUll j^all Cilia j£j1 
a ! -s.'V 1 1 \ a» Jua jjl t*ldi Juaui O' 4 ( f^*^ AjLLuJI tilljlixAui j I 

^ Tjjlnll t_ll_aCj}M (Jj—3 (J^ (H* ^ LS* J j^'j 

oj__A Qu ^jiliHl JjSil jJ**t jA tAotiiAJj]! ^t-all »-jjUij <ji oji^all 

t jj_ajll Jjj 3 jlfrt. L5 (j^l' till jjiJI 

j_A tail Omaj^SI Jjlu lDU. £-&ll ^-3 aitljil J i-lfuJt ligJ tjjij 

t_j lut jS I I £J Q £al ^1 4a±uull aJj^uJI (j* <—ibil£j J^-ta 

I _J _j| J^jll AhL.W Clljjjlill Liallj > Q i-» * ^4,imillj 

.ojjS]l fliA (jit t-ltaaiVI 

£-1jiVI AjjJlt ^ L^sjjli-aiJI 4-ullt j_}Lj jl 0* j»t jll j^ic-J 
Cl La* jiSI I (jit ^jjAlil lift [JJfiaJ 4jjla^a (jli Ajjjjjl^il (jit lui . \ » u li ajOtuil 
t_nwill Jbli (jijaSJi t> ^ jj ^ t_s±uij J j£aJ (jjalill Jjkiil V^J 1 ' 

(^^Clil ^-all J 51 til^L-ll tj jSill ^iltu ‘^JLuil J 

4 ;jjV-.'' 1I tlil—jLuJI (jJ-J (jit 4ja1 j aj_5^aj LaA ji-ij JaSS jlaJ 4-^aUj 

J ja l jLj II I—a— jSjII tliVI —=t tl)| : fl — c dj^ij ^ ^AjjjjjlUll 

^ _ a 4 -V . ~^| 1 jj]| 4_luUJ_jil <4a. jjJI tllV J*dl Jaj^i JiaJJ (Jf*-*! O' LS^j 

AaijaJI ClV j^lil (j-» 4 jLCuji'^I ^ ^^uil j I j-uS jjjjI 1^-iV i^^jiJI j^laJI 

1_« ^__«C j (jili til _pajj o' l- 0 O^J «JS-Sdll cs' ^jljSjj^l'J 

_1c. 4 _jjliCil Uaj» • 43 oljj jja. oLiaJl (jit c-lilil Ol-^l' p$' c ’ ^f l -* a jj 
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'^"'11 dlVI-A (jl JaA-lij tajUiujV <rtC.|jJI (jaalL^adJI 

diAA—a. < _ s jJI A ~ (_£_ji.YI £• I jjVl (Jm (_gl (ja jj£l dll Adda j$J1 

- *' 4j ja^>]l j 4jj-s-. 11 dlljAYl (jlj 4(_5jLa3l jLaa 


(" nh ^A LJ*JI oJ^all jl Aj_ja)I dil_jJ3 sJc-Lumj 4jIaJI l^ldSI 

tjiaj — al <—a _ jSijll c5 ic> ^agJJJA.1 j tlgja>yim,nl 44uuilj I—ISC. t5 Jc HJj £idijll 

o A__A ( jl iiijA__i (jl _ a j «‘"'' _jlI jjSjI! o AA (JdaSj ( a$J Lgj AiAa. ^j^La 

4 \tl 1 I CjL&^LJ ~ iUiV \ j ^IxJall ^_lc. Ajlla^jll 4 ^ y \. ..I I I “ 4 a l, I 

_J —aSfl JjuA _JSJ j t AjAa ^jSjSj l_i£ja (jada Ig-k. < _ 5 iC. V ji^il 1C. ('l‘v n*-il 

4j_^jul _Jl 4 __x_uUI olii__j (J n*»l (_jj i4jt®lj (Jja A__)Aa Igj jS ^Jc. 4Ajii]Ll 

_»-al ^_Hit Ijjjlu ajowut ^ 4_Lii!l dlii 4 jLj oajaaj (j^oj humanness 

oA—Aj tljrv.L-v.alj LuIAjV 4 _ uh 4 .1 L) i_jIaj£)U ^j-udjll jAu-oaH dlljjS?l oAA IaAiC- 
. jul^ll (jUiU^I i(jajSjJjuijm j-ajgil 4ji yij-y miMI 4jj*alaJI j_gA 


dIajVI IaA f ^ (jj^dall j_jJai]l £ jda(jl £__dal _jj 
(jl (0jLii]l j uAluiYI (jc. IjjjSLsj (j3 44 mAjluSM dll jjAl]l (J>»» < £a (__pajLsdj 
^ c^jluill j a_lliuVI (JJaj ASxJ pic. 4 a.jj 4aSjlujl 4jjjull j ^U.ill dll jAfl 
IjoiS _jl*j 4jLui (j^a lAAj .4 aiK^llj 4jiJI (jjj 4Jajljll tilai l^jV 
4 'lall i—L jSjJI dlVI^ ij_)& <. _ in>n ^.Ijjj 14jjj^lil ^ jl^jll oIajI j (Jista jya 

(jj J _j jitd (_^utjl t _ inul Ij^j i a A-'AaJI 4jiI -d'lVI JjajjT > Jnll A^ij (jC, 

(."lUj^'ill jj i nq"i JjUd eJJjS dllj^jJai (jSlj ( IjjAa 4 sl’K.a 4.iaiSj dlllldluil 

s # 

4—jiJI jy_j 4 j!}I_ i*a j_jSI 4l^lc. Idada (jdajjij (Jl jj V 4 jSj1uJI 
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1_« JlP*j jjJc- Ajijj {j| (jj*Iii (j^jLJI t— sjSj)I ^ lajli <xj jl ^1 iAiilajlIj 

(JlxALul 4 jI.}j (jc dlLxaljkl £jaxsjJ life t^sxjl ^ ^Lui 

e 

. LkJI S^jjsS — " ImxjgI'" jjiaj tjjn^ ^cxll £xu_jj J 4jtill j (JliljiVI 


t_a j _ ui £c_oil ^gi 4-ag-o S jbj (Jjl (jl (^gJt t- Ixkll 4_nlte. 

^ _A AjaxaUJI eOA jjV Ijiaj $homO genUS (fjJiJI Sbxj (jJJ JJaxj 

i/ia.^S ^J| ^ i .i l j (jjlJaj ^gic. 4 ij ia ^11 Jjl jjjjj i Lie. jJ Sjjxxil AxaJI 

j_xjjJI ^lAxI (JL) (_gj ^A-iJ n~i (jt LLtil '(.lll.ijijA^il" j»ja! (_5jJ 

4 W jJI oj & (jl 4i}Lu£ix (Jau3j ilgJc- (jalall AxSaJI oJA (jjLl (J^jLiIa 

oljl (JjI ^Jaj j] oljVI (AiLI^jj LJojI Cj^jaJ 4-li<^j]l 

4j _ jlu (jj _ An Y,°j \ (jj _J La ajpall (JilA ilS^iy inil ^3 

j_A.1 ^>Swaj jsa 4juSa3 t^j^yJa (ji ^ 3 (j* ^J^Vi oi& £i»xa ^Jj n 'l i ^io 

* 

(j?_j •>jj (V jixa_x (jSj (jlj ^JalS jlsk U_S_^ia (Jx*J 4 jjS tllb^Ja 

~ LitII _Sj ~-aIII £_bj (jjilll ia.b AxJaslI tilLuixl ,_jc. ^1 . ^Al ug^l 

’i'll "" lg"i)».i<.^ CjIjjVI JjI ijL ^Ic. (jioljiial 4 xjj t^-lAJI aaV 

Sjl_C. (_J_)_=kjj t Lva .,a> _^>jSI £-IAxI 4j ujjlS (jx (Jjl (j*J tbbJI oJjJI — 

e. IS ill ojL j (jl (jJc. AjA_^J3 J,jxaal3l (_gi .AAl^jJdl (jx (jjjLiixll jjilA d .\A.'.u »l 
4 jl^)ll IjA (jl (jx tS^J «LSxx (—SjSJI (jx ^_p3l I- 1 A )• " ( 54 M (^A 

4_Jl jLUl Jajl jJI (jli (JbjIjJI 1 La Jixj \ -\ . .-al j l^jjm^j ^a-iL jJuj LuS 

O'* ^^~yxi (j^^k Lijl tilL JAjic- (_jJl ^ jjJa_^iL (_^><jJ 

(jxa *J <■ <>*i S ^gi liu t(JliiiVI I^A 4xj-uia-J! _j4t Jja-aliJI (j >i»J 

• S_)iaJI sj)A IgJc- Crnjl ^gJI CjLwal jjsVI ^ 1 . <»>>>ll <_ul^. 
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4_jl jj ^ j_j dil_ j Ja. (jjj rillnUjVI (jldj 1 <1 yu i.I ^ 1 V 1 :Vji 

l_Uui_j 4da _*j Idbj t4do jll ojaill ojA Jl Jjd j]l 4 j -n II dll j-iV I j 

- 4. dll jiyl jajil j *7"' "T’ I' Ijlsj (jjj 4 -V iJ-nl j 4Jajl_J 1 «' .*"'^1 4jjp_i^a 


Sail oS »> jj__« j *<H 4 _j Ja. j 1 ^■*-*' .lie 4j jj»‘‘II j lys 4JIa. 4^oj * Liilj 

4»jilil\ i l 11A j < Jg I' (j-a 4 j]Ij_j ^»Jial dlVX-J l^jUald J j 

.laj j (4dot JoaII (JISLolUJ ^dal jJI £• _jjjU 4_a_nj Ldul 4jSJj iJJlil 4j^dLall 

ta^jjd_Auii (_£ j]l jjfaJI _yA t>® J^ '^1 Aid 54 !DLj jl (jjijjaj (jjj La llaLal 

C (_>uj_d£jjl JM _JI 4lHuiJ "^SjS-nJI" 1_Llnll 4ij*-al] 4 ~v u_JI dll Jaill ^A 

i''l/''« I 4 iol ..1 1 ^ il le. La jJjluSJ (j^aJ t*'1 ^. j ^pudilj l^Ju> iLS J 4 »,ol 4 


(j^al_Saji diLojuJI »jA (jJ4 (j-o -la-ij tjjjijjSjjl j-oj^JI J a 4 jCj3 

dilj__jijj t^dal] ^yjjxill p%.~iJI SjLjJj 4jkJ 4duj ttiiijl £a.ljaj c^jliuiVI 
ii^JJ . ..!i£aj t ^l^ylj ~1 gJI (Jita“iJill £jJaJl J 


t" '1 yj * t"' • ■ J dljjyi I j)* n <n ^j-o JJ 4 jaLo Jj-ldj 4 JLuia (jl j 
<- a iC'il l dtfl a. I— '_j bjllao (jj il jik^-oj £^jj <jJJ 4 £iJjulc 4S^lc. 

(jl <2 j _Jaj 40.1_alj 4 £}Lui jl .ialj £jJU -SjJ J=>j Jc-J tA.la.j (JjUl 

y 1 j' j 1_iili ‘ ^ jl- "II i_SjSkjJI ^jaLIsuq (j«a ^^A t^aloijuuil j 4jjSfl 4cl 

ijC dlljjyi ( _ s JuU-a Jjl dlLl_>La. JjLoj diLuuiS (jl ^ja, jld 

dllj^yi 4c. U >ua (jlj cLa j^ >4'i » n — j ^— 1 L>°J Iaj )» (jjjll liijljl 

.^1 I I l it ,-y i j| ^ h\ ^^Jjlajll ^dajll (jLo 4dAj 4aui t." l>ajl 4j^ )'> ~> I I 

. ji.1 Jl Jj* (j» Jijjj (J*j1Ij 4judS-o Sjlj-o Jk Lojlj tLuljj (Jallj y l^jl 
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t 2 l a (jl (j£LaJ (jl ^ >J U J 

lbs j] ui <Jj Lma. Ajjj Vj 4(3j^I ls* 4**aZ*J L£jLi UjSj 'Jjjj j 

J_jllijll £)!—! J^all 4 jLU Cf- 'ja'jj ^'j ^ c5_>AJ' O^J^J 

t » iCil l jA. 1 -a jjl ^jJaljj i_jLuuVl (jAJj AjjjjjxJI 

*■ &-' i—a-ui *1 J— U1 ji.1 Ijlj- CLilaijl Ai^iU AjSjLJI 

al£l ■»> oil jl i A * l l fej‘i ‘ <*io 

Jl£_^Si t> isji \jJ2SP Jj J*j- 1-J9 u' ^=-J *J 

jA ^a-vl dlijSj ^gjll )ljluJI a^xj (j^ (^Au U^-J t>- 

c * t 

-I ... lj Aclj_ua l^uLu SjjuS tliljl jJa. (jl aLLJ I ^ c5_>jj ‘IaL^ljI 

.^' ^ '^ j«i-vl l i^jl jjVl lillj LaJ 4j_^uiJ vijl_jjl 

,jl ( J/'*'■<'*.-al l { ja (jli (Ali^ailoll l_jjVl (jJJ eJj-la-all <—l_)iaJj 

( Jja. 1 I 1 U jjaJ] jluJI eijSSlI CliVLa. Jliijl Jla. ( _ s -»-a2 < l J-iljll (j^ UJ^3 

^ ja ■ >. eJjlj *"’■ -■ 'I 4_maJI 4 j jl _^aj*aVI (j£l_j teJU^j 4 _DLj jjl •>"lj !■» (_g^j 
a <\j| I 1 “'■ »jl >**ll a_yl»-all (_Jsj (j_J^ 3^-?^ i3 

oIa LS Lp J (j£xu t ^i]l Ajja-aJI CjljjVl L^a (3° tlAc- aJIa 

,j c- aJSLlji a lg —aij Igjjlaiuil (jS-aJj ^1. 1 "Ju J 1$^ A ^ La j 

tdjl ajk-all J_ail ajiS (_>ajS jjl ,jS-aJ lliiaJ 33ji»Vl ^l^luil 

ljUUI (^ialia (ja.1j olgall AjIc- -1C-L mU (jl (j^aJ \*jlj-lS/l JIauI (jl 
Jl__aja.l ejl _JJ ^ AjclaaJI AjSjaJI j Ajjjll Ajj$*a >a *l > * 1J*> i-Lajliall 

3 .11 a-.-^ K aiA £jL i Jjiji tja ^ jil u^C-J i^lc-LaaJI Jjj Loj3 ClA&UlJI 
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i " '1 \ ir- I A j lji& b jiuull Ajti iljLa. laJa_jS l^-ia _^j£! 

<1 j] l£U Ijjl£ oIjVI >n»n £***• O' U^J^j O' U^J ‘^L-a 

<ji u _]| IjjUil A-aJ-iill l*JI olliJI (JlSail pLalc- j jSjj o' iSj^-J 

u lc 1 *> ja> O^JjJ « O^- 2 — & ^SaV sJja ^JjisJI JjS?l O'-^V' 

4jJa__i(jL—lill ( *_j__i^al t_si J_L1 clutS Qjua. Sdil jdiU Jaouull -I •\-^"'..iVl 

.^i^Luii .lie. aOc. iiulS La-Q ^LiISj joSI Qulg.ajj 

jjl — (jUxiiaJ ^ I j* ^uaj -S*J — jllll lii ^tawulj 

j ^jJal j lAjja^aJI tllljjSflj £-dl a-^jl ^JjSaJI Jj^-aVl ^ 

^—J (jj—II (JaIsJ JJ$-i=» dj (3f^ ts-'j^' 4JJ^=d' 

Waa <jjSj V Ojj ^jll (jjlill O' l ‘^ a ^LuiiLi Aj^Ij (Ja Ai»j*J 

* f 

^*i i j ^11 <1 1 iici j ‘ Q■ ''*•"ft jjwa ^Iq.iII 0° ^v ^ 

jjj ‘ijJjM' dj^l 0'"« i V' J- 2 ' dj' oj : CS_>^' 

."'l l jW-1 jA ajaUbi LJ Gi-i (_>0 j Aajai L?jj=k Oj-ia. jAjgJI JlSijiVI 

,^lxiJl jjc. OukOI ajLoc. 

a^iMta (_yi O-Lo J jb\ JljJb djV' 0' -ULJ V' O' .J^dLi 

jj a.j ^jic. ,Jjta V jj ^«^i*AA ~ 0*-atj jA LaS — jjSj ajjiu 

^jJc- aJ^=*j aliil AiOajll oj$J Ig-lajji O' OV' ( ^daluiij ^iaJI 4-uj ^ ujl jjxj 
■" 4_!_»i" Cjli&ill (jA jjd=» d^ o^' OiP^ <-5-^ 

a j A ^jJ] djV' O^V' fr W' O 4 ■^ aA J O' ^ 0^ '^j J 

j\ Ixj ,jlij tOa.1 j Ojjil Vj (J^A: (d '^ 0.^ ‘d'^ajV' aLaajII 
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I *%l"u> l.llWlVl ^Atoal Aa2 t Cliaa Ajua (jjjla Y,0 Ala Lajj I jaaj <—I.A m)J 

aA_& (JiLi. Ail :Jjaj (jl lilj t(jjLall ^jill (jl.tj LaC Aati^a ^Lu tljljAal 

j ■" ‘» a^'ill (jjj Aj ja j tllLa.jissia (Jjl tlj j& Ajl LaAiC e jji nail AjaaJl 

A_jjj 1 _gJ ^liaij I j*AaJ Al j! 5 l Ig a. 1 - s~ 1 nil j Ig ■al»"l l^J jiaJI (JjS?l ^jUaJ^I 

AI ajl_ j*j jj (AjjAsJI Uptll oA jSll (_$aJ tilljl AjjlLa Ajll-ilj Ajajh.u 

. ja jll ^lxji A_<u>la (j^J jJ ^•li-al 


£-1 j_iV j Uxil tJjsll j jajll 3 K ■* y> lilaljj IjjJajC (ji (jiuij 

£t_i_l >ijjj t jajll ^U“il jj'-'H (JiJoSj 14 A m aljg a tllmjl ^li^ol till j (j j=kl 

jjj£ jla. ^e.la'i^l ^c-A jja jj (jl ,jl jjaJI Aic "AaUI ^Ixj" tliLuil jA 0jLij 

(J—la ^_3 A_ili <il]j (*_aj < jajll ^Lu (ja (^IaI A=k (jjaaJj] jjjjlaj a 

(ja jjj£ LaJjj) Ukll aAjill (ja (JiiVI (_j-lc. IA&.I j IjC jj AaJ (Aaaala. l_S j jla 

a j <411 (j je-k."i ^ If- jAl_3 Ajl jgJa t(tlllj.)illl j jjlall (ja (j ji. I ^1 jjl 

k-A-Uul IgJ tlijSjij La I jl AjjluLuiI Ajjaj A^ojhja ^CaI lAjjj_jjua]l AjojaLLoII 

• if 

A j jajll till jj all V jBxaj laj 3 A I jjlai IAA (Jjoj Loj j j (Ajjjjaiall ^C-All 

A. ^ca! Aaj^UI t*<l ; IW^U LAuI JLaJ La£ jajll (jjaAiaxuall (JjV 


j 9 jj LajV (jlS (jl t(j jajll (. ‘aft'ill AjDI^JjuiVI ALkjall jDLi. Aj V ^J jaj 

lilli_1 A_^Jjjj cAjlxll AajluLuiI jaj Aa jlala jl j aAjL.ii.aJ jjjS jlA ^CA 

A_ioA AjcLojjJ i aj^ 1 *' CjVU ^Jc a Aolxa ^jVl Aj jajll till jAall aAA tlulS 

(jj j j Li") II jjl Aj A-Tvillj lillj AxJ (jSJj tjjjjA (J^ nij (_Lo2 tllVI^ LgJjjpC.1 

jj__*jj (Jj_jl j*JI aAA (jJc. t-llxlll (^a a AC Lukoil a ni (jSoJ ^caII jAk^aa 
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(^__<a}l j»A_Lo j*. _uijp J Lift Cy*J *(Jaill AjuigJI ^-LkJajVI aAA 

t i j^ill JaSS f^yS^u (jujljilft ^ajgJI (_£Al ^.g )%11 ~A«.« e^iia A »<-il «> jj 

^C-Ali jftlLo A AC Aj! jj (Ji>ii.i (j-a_^]l JJJAJ JajSI (_£A1I (_£__>fcjaJ! 

>_a_ j£j <j-a aJI _jjjAa Laj Ajj>rt.ll cIiIjaSM (J^a! J (JJPJ ‘^*11 Ac j'n/ill 

>1_a. ^j3l..uj Ajsk. jJjSjI — AjcLaAsJ Aila. A_j 2 kj AAsj Aa!}Ic <JLjj ^g^jljSjl 

4—J_)2k-aJI (JjIjaVI (j! Aj V jJaJ 4^1 Y (Jj-a3 ^gi <—Sjjoi L «£) 

<_j " (JjVI (jLui jVI <_)! aVll A jL aC y' 1 'g-» 1 ■ ■» t~Vil^ j^ajJi J 

A-aauuiJI £liJtfl u}* 4 >°J ^ijj llujj Australopitliecine-homo 

(jj J _ a^l (J jIsIaII ^jJa _jllj (jLluiVl jiuaj Ajj-s11 4jl jAVI J 

(JjJaSl jjJ-aAa ^gJc ^^Jc SjAall (j. .'"O Ia£j 4£jL-aYIJ ^Ig-jYI 

JIaj Laj) t^jisJI (JjVl jL-Syi AxJ La ililAiU-ajA ^ oAaJ La 

.Alcala Ajjc jjlaJj JLbjSY AjaLo cIa^oI 

CjUUjVI ,ji dual inheritance a^jA j^ll AjIjjII vAjIajLij as .1 j 

(J »i) A__JjljA-a till jlui-a Ig-xSA (jS-aJ j]A Va'w.mll 

A 1C. jj jjaJI jj Lalll ^gi jl jjI] Alio! AaJj l4 JV> _JJC aSjajolo Aj! jj 

AjjLall Alnll £~a i"A Igi^Luil ,jV I jL.'i j| 4 Sj A *aall j Jja^All 

'' ^JUI A -V L|U^ fljj^aa la! j.iaS JlluM l)^ '*.’ J lg-ia (_JS Asa 

AaLjal !£~'al~> ^gUl! AauII ,jl ^.t,;L»J cA-^lj>>ill Aj£^jaJI 4-'l j <n-.-i^n ^gj| A 'I^'l.,1 
^gJc- Aj_jl_j>a Ajt lA.'i'll JajiuJa (3^ cLia&Lji j_j<a^)lIj Ajj-s.- s.!1 
( ->iii II ^A— jajj ^gi <-'* *iA-v ^gj]! 1 g iiiaj 4 "il^j-'U lgjjtia.1 J ...' aX)Lui 
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Al-a—ll jij li_* (jjSj o' U^ 3 J u'j CH*J 

Aij jjLa ^ylfr S.1 j=l 3-all £-l_$ibU i jiiill CjbjiaJI jJJ Jaxll AlliioJ 
oV' li—iJalj j-lJJj 4 o=j I JJ^I ijj-ijiSjjl j-aj^JI <—aL-i o^ ^ 

O— a ■ '3 UttAjlijc-l o^-aJ 0IC3J (JsS/l (_jlc. (^llilAi o^ ^ 

j—“jfrl'j cs^j^' u^ 1 ilw "jjiSoili £ jjj!'" i>»j^' , —y^ 

Jj-a o^oVl3 Ajfc3II CjLajui 0SI3 < ^>^1 1 JJjS £oa Al La&0=J tjl£ ‘0“J^U' 
jLa (jjs ^I iIiIauiSII o' 3^ JJ**- 3 *J J^V'3 O^V' 

ljj.» j 03 —Sj ol 313jJI LiaL. ol£ (joi^l o' (_SjJ ‘O^J^J 1 3 *Jfr" 

O* o' J ‘''j* ffcj V '-yjj IjjjiaJ fr 3 *^a ^ (J 

.1 il» nil j 6 > OJ^Wt 

(jjj o3^-)" ( ) y c ' l*'’ |, >y ' (Jlfc ^ajV '3 4^3?“^' •—i'3-iSfl ^lAaajjil 3»3 0)3 
jjKtl oJJ £3I1I' AC-jjm Jl O^' '-aJJ 4 ji-lj-J' ^L-JaII (jjai3jaJI 3 *M 
J3^1a Jji jia o-iLaJI SJiall J^U. dlliA Cul£ Jal3 (CjV^LJ Cjljjii. o* 

jl... I I ■ '^j-'ll | j$J ilyj3 l$ia (JS3 <L-oiia Cj^y^ui Ajj^aII 1I1I3JDO 

|j_& (J_II 1 o<* c ajiL 0^3 £-a aXXui (J£ < **11 1 •>*> »»! 1-aJJJ 

> 2 *»'U A. *13 ! ViI I i^jl13 Aslia-all AjJjV' *— 133^" ls^ '^ ' A '£ ••' *• . '^ 3 ^' 

A _=*.Uo U& O^jj ‘0^3" 333 -a £* (Jj'-S^' °^ A SrU^ o' tl)' 

. J ^ s - 1.,. I I jjuoxll IjlA o* frljiijl S3A&II OjLaajiall £-lu J3^ij o' <J! 

>-jl jc.3 0^' 3-=a Ji- i> ^3*11 033L2II ^Jotill J-i=0 ^ AlOUl 
^yk. t5 AJI oc.US Cy^jj sexual dimorphism o r 1 " 1 '^" OH t33^' 
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(JS (JlLbj LaJJj ajljjj tjJI 4daJ3 A1J (JLojSIj jj-a.ii 

dll jiVI ^ ^■« y-a. _C £-llxa <1 jda AjjlSuui *.*lU adl ^ Jju^aiia 

cs _a 1 j ' 1 j_j V frlaJI <■'iUc <CLui (j I jli yf)}\ jl£ IjIj tAjj>tll 


j A_L_ciiia duL£ ^jJI j iVibrfd II o j$J jdi jl jia jdd-a dljjia AjlgjJI 
jL<_JI t « j^'l l 1 £ ‘"•"* j^ J& AjjIduiVI Ja^jidall AjI^JjuuI <-*11 ^j jjLuiJI 

^ojo-vti I •,;!■■, Jjxj jjjl AjllSul AjjSa> AIMj-u (_jl Jj l.rv'l j£Jj tiiljidcJI 
—Sj Cji/I_a*j A—Jj-v*tl' ^jlj-il (Jjl (*ilj daAl jjL La^a <jj£j V J3 


A jtgj -W j j 'o’'... ^11 _jjuij jjjj (_jA AjC-Laia.'iM Aia.^jljSj'yi 

^1 A. ■»! j ~l ..i->.I jdi jj]| oldOU a jdudl AjjLoJI ht%II jl t. lll*i<all 

Jj^VI Lgjjjl jj ASjguia jlSil IgjS t*n Vail jLmjVI 


4£jUtaJI Ajj jJfljJI 4 £jmJI 

^Lalll jjc.j ^-jLuiill (JL-aiVI (JJJ Alajalill A mi II jl j-a ^C-jll ^gic. 

dJVL_^ jl_a tAilll oaliS jl jIu ^ duaJ linguistic & nonlinguistic 

aal—i£ jjSI j ^a«"ll aJjdi jj£j] I^Iajj ^ill AjlIII jaJ j<a I cjuSjJI 

(JL-o—jVI ' ■ -^> 1 (jl loj tAjjiill dll jj’il) i_il~dj')/l (JxAj L-dl <■? vnVi 

jl J2k ‘jj-IjVI j$JI <■** a AajV-. A_^.j.ll j]j (_£ j.ajll 

I-■'I ■ "I ^ _Jj IjuJaal JjJ> 11 AjdiLoll oJjjill A. jl/Wil l l, g s‘i l J-i j 

jj_aJL) A__jj 3 AjjjISj ja AilaSA La ^-a l^J jj^aca V oJU-iC- jjal jC-V 

•• f , * 

Aa3^UI aJj^juJI j t"'I a'V-»II eJAda A j% 11 dlUciJI Adi jl 1 *\ >>il j ^ .< ■ >-»l j t A >ni'i 
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LaAjjAd iH [Jj< ■ - V (jl _J J)Jaa jljAjuiS IaAIjIS L1aI.1Vu.h1 JVlU 

cjjj—lall j_C. J_]jj _II _$j|_j]l t-iliaiVI I3$-S gijlui LaA jUjC-Ij V) 

to j_« JjV I L < ae. A__j_^aJ t* iKIa»W tTl WtJ ^jll Ajr.l /i-\VI 

^ .-j* (jl -1*J A jjlVll Ua^uJa ^^AfLoJ l"l-kjj^ol jl Jl jaijJj LaA Jl xjj 

{j-r-ii-^VlU lliaji Aj]jl tjlauil La$jl JJJ l^^il lIi'VL^o J C5_>^cJL^jVI 

^_a lljl_pa (j^fl (J> nV) jJI a_Jlj Aijialail VjUH JO-aa]! ^--tTlAl l 

.^5 jVVl g-IjiVl CjIjJ 3 (jc. tljVla-all aJA 

^A A jljull j A ir -l i.*'l <\a» I I jjj 4jj_jJaall AjaLiJI 1 — iil£ jUj 

Jl_ill j j U-'l l ^ al ^luLall Cjajl J>j lAjjAaJI AjJodl ^La-aVI (JA-li^-o 

J Aa^a Alai o3aj iAjlUI <J^.i jA l VjSill tlj'VLa. (Ja AS jUo a jje- Ac ja^aI 

VLua»_ 1I A_jjiaiil Ac j]l” AjaaiU (jl (j£Laj LaC •iLnjj'lM Jt AjSljll Jl?-® 

a _iilL AaaiUJI jAill "ojjjc." (jl : Jil3]l J J J monolithic innatism 

jj-< <«n Jc j£JJ tAilll I_jluu£l jl^a. J i AjjLulaj AjjAa.j AiJaj 

(j_a (jl—Lall A* toil j aL£JL_j til_Vnl a£ja*a*1I Ajj Jxlll ujLlLa*JI (jl3 

N < j| j A jll» a I Jj tA jaIhaJI j AjS^sJIj Aj£1_JjM AJLLaII tIjljl^*A»JVI 

I agUA jl j tAilll Aj*J J Jtiall JLaCkl jA J1S l 0 ^ <__) jLuljj 

A jU^'ll tliljljau_ruuj/l (j—A (JlSJ Jj^j a jjaaj J jgiaj jl jfLaJ !)ISiuia 

i' il a^<-'ll 0 3 a j| Jtaj a\at>. IJj Ijjai La 1 jl j£Jj tLii*JI a-SJll ALLaII 

jl ja ^C J Jc.j (AjajLuII AjIajJI ^jLas jao Jc. Aa.jJ aJcSlI Ajjilll 

( ' t 

J_i£j L_*a L_^jli AjI jj Li3l£ jl Ajc. Jc. V IjJ (jj^? V ° J M 

. AjJtll t._ir-l 


636 



illLalj^J_wil (jl J— 2kj (j$\ Ljl3j* (j* ^-jJaLaJI LLoL Ijlj 

L.* il l J tAjjjlaJI ^allall jj* jasSJI 4_llC- CajjjJ (_£3'®jH 

£_a (j^ajliiil! j sAjL (JasJI ^Jl <Joa. (_£j] 4 nuV'i . nl l t_sijl**!! 

(J_£J (j!La*ll (j* (jl£j t4AC-l..n'v>VI oLaJ! i—iilj^. (j* 1 _ ill> (_J£ (jLujj jjsJI 

4jjjiaJI j «4aUI (Ja.1 (jj JJ i-jUnl JajijJa 4 jL*J _jg lij (jl Igj* 

l^jJa ~' ‘ aViA.' 4 jJ]| oLuij (J_ji-al (jt 4nfllYi.all ejlft jj jliujJI (j* (jl 

4jcL(ua.VI U3*11 (_p a *J i m ^ c - J V«LsjaI o jjj L.»jk (j* (jjuu jje. 

4JlUI ‘ _ <1 4 Til <Jft .4 jj*HI ^IjjSB <■_ ilViiVI j’iino l$ji iSjj (3^11 tljjljj 
JAjai jl IajJjj £i\ (jjj 43DLJI (jijjll (jjLjll f£-J (_ji l(pj«ftl i-umj 

■ "il... »'«.«ll A aJlxx jl 0 I 3 UI f ->jh u jl 1 » L'l ( jc. ■ * '■n. ill (JjLjjj Jjik. 

I-JJ ail d)L—cLaaJI Jjj jl toLsJI 4sj3j t_jljda.l jl tJjjiill jjISj (jL&J 

(j _—a (j£*J (_^jll JUill (^C-l*Ja.VI JaL^ll (j* ^_yj 4 ja£J jl aII ^lijllj 
(jJc- j 4 £j 2L*1! ^31ij-will 3 •'''* JSjjj jljaVI ^jsj (jl <DLi. 

ej_ft (jl 3_jLk^lj ?(_$ j_i-S/l dlLutajj]! (j* jjj£]I (jjj Ajlsill (J*iij La jaj 

(jLij (JjoLoiVl (_y3 (Jjyl t<_A^AAjU 4 Jig A (jj£j (jl J«K Jill (j* l»J<n~N 

J _iv.) IfralfLJ j IgJ&uaj Ig (3 Laj LoaS LuL (jSlj lAjtlll (Jual 

‘ *»* (Jjl Jj£ I^AAJ Laj 3 4j.iiSl.jji Ljajj9 ^JSJ V JAa^ll Ijft ^3 l^jl j 

^jl_ jlj Ig l-'.-l ^^jll ^Vl^ -nil ( 3 s 4*jls JLoj Ja ‘LjaaJ 1 ^ i. > i » i 

L»» .>»< l"L a£ ...I dlVLa*Jjjij?I o jft (j* 4 *a 3 (j*J JL-fljifl 

.4^3*311 iJjl^Jail r K^VIj (_JiLjaJI j ^aC.j]l 3 * ljJ> ( 3 to. .HW a_,ll«L~jj| 
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CjVLsk (J^l (j-a 4_ni Vi 'VI Ja j ) » > *- i li ^L mCu V' 13a ^jlj 

i_ljJ _J jhl n liAj tAjjjj^lUll >-> m'11 4i1a».1 ^ a3*> jA Lajl I tff'W 

jtiuaj (AittJ ^ v«n» j»lAiHuiV <*M'w'w.il (^ill 3 j. !) . •% 1 1 ^ il l 

<J>\ (jlj tl.3jl 4*3J4*a (jSj ^i ^ill djLal ^-v'w iV' 1-ia* A3x! jUja.1 oU 

ja ^fusy (jl Lj*al j tliVLiwliiiiU ^nilaJI ^allall o3a jj* ji£l jl j 

^_II J-Jajj (I3 a £-aj <^3 jl_^<UuiU j^LuVIj JjVl fkC.^11 

jl^—uil —1c. jjJxiiiA ljjj£j (jJ^ JJ' 4 ^ CJ* 4c.j3j -iaJ 

4__jjLaJI Cj'i/LaJU_ui^l &3—A (j«a (_gl Jj (J (j^4i ^JjVl i— 

.-. I -JjWV I aiA JS (jll IjJt3AJ j J Cj^gJLaS?! <JU*IuLiU JjSsto 
4 -Luj _lul (jl liL _Jj (JH« «4juIaj j^g3 _>“V^ t5^ ^ 

jl j-'-' .,. 1J f- 1 a-J iLtall 4 au j (jj£j CJ^La*luiVI t>« 

jj all j i.|j| t5 3 ilA£jJiU “(juJuLJI dll JojI jll Jaj^ill" jj^Lall 

.i Vi^ a jL^jl _jAjJ 4£.|^i^I (j-o o-lAs V _jl 4j 43_^t 1 aij i 

A <iLAo]l SlSU-o JjU. (^311 t JjjjkaxjJ (TJJ^ LS^"^ 

bl _J 1 $jU >A \ —Aj&ii 0 jl6. CjIc. 1 J4=J (j* ^Wj 

f f 

< “ i ■« i 1 ^ V^i j 'W~'U 4^Jlj-a ( * 1 . 1 \ j 

^juuiaj t^ T ^4jjjlajl ^>1 AiHuilj 4it^ (JJji i-gjV • *-^«i4j 

J Cjlii.1 jjc- joJalaJI ^3 _ja j_jx» I., aj^'i l (jc- tljLjlSa. v. A^H j 

jJjVl oLiili ‘-ajjia (^C. I frUSJ j i_slsSj 11 4jAl j JAl^i «.^a gjllJI 

■ -.l jj.,1 g-J I j a £ —* 4iul j ^ J*4 j' A ^ > (>* ^r 

A *4 a t4jijjlj 4_iLaC ^jA j^aiaiil (jV I *4j|j J^. i-£-la iJS 4J^a*xJi 
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_pJ ^ lyMkj jL V (jl LS j*-u entropy 

# 

tiLl ■■■ JJJ Jkliu Ajjl jlA # jijS Uajjik. j} lM 

I*. „ . T.K 1 j iK j jAiil ISjJjulo '^j-V» ^gjtnlall < l'Vnj /1 Ji.1.1 

.AjIjJI -Via 


a iCil l 1's.M ■ ^i' AjLmJI a.~ig 1 jjjII Ai-U-allj 

j _ l^a., . a _j*. jij'- Alilal (jilt ^ILl^saJI jaj texaptation «IjVL«*j*-VI 

r l j... cj^LuuuVI .Uuja iJuSjII cliVL^ i-ilr»l kOLailj ^1 jjlj3 -(^Jj 

tj—e- J_«l£ J—aJ VLeia.1 V — JMI ji JL?- 9 ^ 

tj a Aj jail i» .W J fljjaa. AiJajj a 1 Vm■ .,1 j Ajlj^aVI Aj&lSail 

j t i £jj_lij i ilA.Vi* yi jjij iSju-la. Ajid AjsjSjII iIjLqA'iua I I 

La ■>_J J‘ -"* (^3 1 j cr.l ■ Wi AjJLaiJ (j-* Jbjj La _jA j oJuiaJI Aj jl ja]I gjLlill 
tjl Ij_A ^'na (La AjJaj (_£l j-oIlujj jjjij ^1 lIuAj Jjau lA-dtall JLa.Vl 


tjUaj t5-i« t j ulajll 4_aJJ i—S^iji La JItla t_y3 < Sj£j]I tj ^J l .lj-lrv I _J£jjI 

<J «Ln ]j i,jAjll £a Jjjj jjjll AasUiayi dlLal l-s'i iuVI tj- 9 i—S3jp <jj J 

1 jj£j AjIaJI ^ ^a.jVl cs -lc- jjLS jal t jjLJI o*}j JLLdl Jauj ^^Ic- 

J jL.l l 1 - a j<-> ^_9 jnj £a!I ^^a ia. l l g- i^-a l ^aJ ioj )\jaJL ‘ •...Vlg ) 

a ! ■ ' t a j<"il l (jA aJLh. Jjaj (_5-All JLaxlJVI lift jl JaaJjj tjljJall 

(jjjJbli JuLkjUi Jl JJ Vj ‘cAoll &jS>j jS^ ^ gr^Aj JJ J ^ C^ 3 ' 

<wi_ j£aII djjfl_& j—a ^ja&II jl 4^iJj LS Jc’ eJ>Lc. Lt-vli j^J l OAO^ frliaJ 

tjjlytJI (jl—i-'lj JiA tj- 9 <-JjLL j t s 0 ^A L ^ I a * 1 111 l r*IIM A ’’ 1 V—jLL) —2 L«l-jjJI 

.jiiS jA JJs IjAj AAJaljalx^l OlSj^Jlj 
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j\ 4'njilii 4jj_^x jjSI i_ij£jll jlS L<JS 4jl ^gjuaia j 
jl A^j l_u.mil IaJj t AjjjIj C-iullpj jx Ault JxImU La £- _jjj AujlSxl tjAl j 
AA_*Jx i-_ajSjll AjLoxJ AjLIS JjSVI (jjj j<o j_jS3 AS Au^maxil i—LlSll! tlj*ifLi. 


eji/La. jl nillj ^jic- AJjjix Ax$x AaULU Axjj tL& jLxijlj il)V Lan liiajl 

1— .xjfl fJ l^B " ( JLssxil jc. ^Lbaj jjjaoii 4 ^n^ i x j l <—tjSlil 

V l...£.jl ^1J La a^U^I jx JjA n i l U >a j£xj ^jiii t. «‘]\i->_^ilj (j-ajikj 

1 j ft -A.U Ij < j ijjjj t (j^=uxaiJLa (Jl^xj Ajgj^xil 4jlw-i^l 4ajLjll jxjJaJJ 

(j_C jjjjhA jl aji-ajk A*_ij jjill .axil i_Sj£jil dlVLa. JxjxjI jjSI JtLall 

j ~l»1 _ U 4a-l will (JliljlJ*S uiV1 ‘ *«^A * Jjx Cj'i Ux 

I f 

Aza. Ait (_5 jSliil ^C-aU j JL-ojJU Aj jxjll allLia^ijljlui'j/l jl lift Aa-ij 

4 ajLj L_j_^A (_$ j aj JLmajI ^ n<*il jl La Al $ A^jlSil AjJ^il jx 

t ** t l j.*r. *<*- 4 is >-v >T t l I t .i » a Lsiajl ~ ~~ i * *-1 1 ^ s^s 4 is > .il ^s 4 if-1 js i 

JLxij'^I ^jic. AxJJtJ ‘ * '■>- ■ 4»l t—iiUajil jx Aj jxil j'J l^jiajj i Ljajl j ja.VI 

0 

iAAaI j ' xiS J (4_La (j-al_lx V IsjSj a g u.nj <Alli jli t(_£ jx jil 

I 

^I AaIui I 4aKj jxj -J*j (Jjiil jjISjII AiiS £4 j j Al i4j4xjSkj 4j jjjjJa 

0 

. UJalA Uol Akiml jxjil 


aA^J JjLox ju AjjjLjJI AijJtxll j^irv] jfr illL^h'ill AjJlc. j 

jUcVI jAll JJkll Jl jj Vj aAjjLaoyi SAj jxil AjAiJI jC- Ajlxxil 

Ia 4> J la Aju jixll Aix jjjjJx (^j Ia__>xC. Jixx) jjill ^tilJI 

A jIaII j A i u^> xJI CL)l_x_jiaaail jx j/iSll C a_)Jjljj 1 —iiSxil ) l V» VI 
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ifj j «j 4j ±i (jj aj JLk-a—jl \Hj) j JjLkJ jada dd jj jjjll 

a lag ^_3 AjxjJalall Aj3_)jla1Ij 4j£_ jaJI j AjjuisJI AilSajll ^jl (j) J 

/ *• < < , Gjj jl <jiJj dlljjju Igjc- dll_Ja LaJj 4 jJQI J lVd l j 

diLo_uijall (j— 3 j J—J tjl rn > S/lj JjLJIj £-Lda^l ^ IjiLu-aJ 4*-La*. 

Jiaj 4 j jajll dil£Ull ^ (jJc. eJ^ail j^ I jki j£]j AjC-Lu^VI 

»>il l 1 1 j wt* 1 4 Q ■ I—> JI 0 _1A ^Lsl ;' 4 I <jl^ul jj tAJS 1. ^ 1 

^oall o.iljj _>»aSJ 1<#JJ JS ^ Ajj 3 l —‘“-Sj*-*' 

(.1 J j —La 41 U 1 jjia cS-la (^Sc- J-aJ^ cS-JI ( 0 gfaJ l (jaaill j»jla 4 Juli4>) 

jajl Jl*-ajVI £Jjlj 

oii _j.-laJ (ji—JI fC-l__U ji-aa (jl JJjiu jjdll jl ^ .l .lL j 

<"'■■■ <1 j if.i Q ‘s II (_£ ja J! JLaXlVI j»Lol (jjjl_j«JI i ll» il l S^C-luiall 

t'' iK jl J_j Vj tAjlaaJI o-igJ 3=klj 4ji.j (jaiflil ■‘UajA 

j^jll Aiill 4_iivi ojasS <_£^>^l i^dl^ja. & j?a.Vl 4dail ^gjjjla (, 5 -la ^Jc-j ‘■^A 

ji _=k ^poi (i _ s Jij jjisyi cj~ jjISj ja ^ »^y ^i 3 =ji £• jj Cji»ii 

oj_A r— \ \ J£a2JI 4 J<J]I ja Jco <Ji]l Jjjll jjlj O* 

JljLaa Ida a-. ■>. ' j Ifeiaj V £ulaj]l sift jl j t^<LaVl .jduo £-a A jl aa.ll 
jjjaj ^j]l U. .i Jl ^3 Idajl IaI^jj Jj tdiliii cliJI JiC.lj 3 _j j . ?> . >1 ' j tJlilj ^)ia]l 

4 _*' >-.1 1 dll »II ' ^gjl dljJudl ^Jji\ l^ila^a Jl JJ 'i J t JL-jaj'^l ■AXiljk 

"dll_JjasJI" ^ J 1_a ja.j (jlc. JsVI ^ic- l^ja. Jj i^adalj oJjj>. oa 
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A jjl lfc (ji q —« j_!l ^gic-j iAjLaslJI algJ ajSbll Jiki ja!! <j& a jjLrudl 

j — j J — x .sj L_gjLoj _ « jS Ajtil ^Vi tliVLa. Jjj-alsj 

A*!!. Xa.il Ajtll AjjuuJJ^II ultjuiill ^ya 1 - 1 . 1 c. jjJJ »Ig'iU. ^ j 1 ^*i ^j]| i il -s-ViVI 

La L j . jjLi . j j I 11a Lil ^Jg-ij (AojuaLall AjjlaliVI Ig-L ji-lal ^jlalj t-'i l^a'i l 

(JjjLujI ^jJc- JjAalll jl a Loll Sjlcy 

(j]i «AJtll ^LuiSfl j JjVI 3*-^ tlll_pill a Liu tlulS 111 j 

Aa .1 j Jajjij ^ If- I j Ujaua <£>jll JL-ojVI 4_uilc. ^ n^l t_jj£ jA ^ulli! ji-lll 

(JjlLojII ^Vital Lijl I—SJ^JJLjJIJ . ^3l£]l J»^iull ^JA Jlc. _^p3 

0 

<il—L £—aj 4^-iLLll J (J C.|ja*i‘>VI JL-iaj^l aJolC. iliVLaja ^-3 
ollVI ^l£JI AjJ jmij <4jC>Ua]l JL-auVI AJLmij jA | s 3L£JI Jajjjj ^i» j->I 

Aj_miLJVI aJj _ui jll ll£j lg.aj.iijj iJUiihli oj3 i_kj^xiil 

3 < a*ia . ai l (j—a jj_Jx]j lAjjji—ill -3jg all AjjJlc. ^ Xj^ajJA jdLcjJI jjji_}*J 

L» til llVi A Jail 11a (jj II iLallj ja ill 11a ^le. _ja'&\ ^1 ,jl 

^51 I' jUjuJI JuJiauj 1 Vi Vi 11 j_jjs a fi<i< Ajjjla AjlaC. ( _pu_<a t—uAaJI j. —■ ■» II 

l»3 ■ > J_>—laa JSuuj—l Ajjlc. ^ If- l^lj 3^*3^ (1 y* -iaJ J Ixlu j Aj9 ^jjujiIj 

.>j]I Jaj 3 *^ t>* IJJI 3 L 0 


642 



<ij *jU ALa jUll I iiil jiilJ i_Aia3YI 



JL-o3YI SpliS jJ QA l-jliSlYl 

4—JjAjaJl Aiola^II uAiail <ji i_L£ jfl ^uaji tf- 1 ^ Jl*i 

i4.»&l.i31 i ijS*B wYLa (j4 ^wlj £jji» (jliai yjc <_ilaojYI Cjfrjj 
#J—&j ,4_jjA_$aJl 4jL3aj31 d32 Jl* Jail 4j>+a tia-ii yill 
Cji 4u AjjAjaJl AioJa^ll ^ Jj*J JaLJafl uj*iu UjjJj 

Sj*i3 (ji AajjjJlj t4.tla*13 4 j 3U31 j_^a*Jl (_^Li 

Ci_l»3 l—a3la fj jai *Cafr|j <_&3Uaj 4ifrli Sj| .-■■* ..^. i j rvtt 

4.. j. i i l ^ ll ^aU a31 (j4 1 jDl! 1 Luajfr u _^uuj Cil a 

4—jLiull l^3YU«i«l u*jj (ji ji l^frjlua (ji (jli»Ylj (tfwfli ^331 

.(£j*JH i ii»S*i31 uiYl* 4ajaJ JjJxo31 IjI Jj 1) J*Jaij 

J-jliJl j jiVil l ^ j monopolization jI£j*VI ajWII 0 Jiaj 

I joI-s'i —J (Jji ji ^jii "4*T (ji JA$\ ijlh !^k ^3»ja 1I (jx» jl ‘ jjJaoll 

4*1 (jl J t4. » . l*wl l CjUlil (_JIa _jA L&a _jjSi ^ iLojll oilxia t“i«3^ ^ya j\\ 
^j 1tTu . i — j ,_J—all iLiui_j 4_ HxaII aISIoiaII 4a jJijudl !-»»* v-j 1^,4 .-vs, i,^.l 
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Aia Aiuj ^jjLj (_£Ax 4il jSaIL jjA^j (^jJI Ail 4^Ki (jl 

A —('ll a jIslaII Jfr AJjAj JaLail lilliA Ciil£ (_£_^ojil 

C jLLm.I l l^j (j^Luj l^-Miaj Aijjjajljj Laid ((_paAJ Ig Ca*J ClmjLljj 

Cl—Jij (jx_)ll JJ_>4 £-«J * (Jj^Luixll (JlllJ (_£Al (JjAalil t-'l a]£JI (jiail aLaJI 
(j—a (jjjLdl ^ Cia3i <_kjUaj ^glc. 4_u jxxi 4i jxj (JISCI Laj jAj 

(_5 —Jl I—J j 3 I —ill jA— JJ lgil5 CIIa] j lAJjjj^a _^JC. AC-jila Aj jxj (JlSCii 

4 j"ilMl Ajli£]| oAA (jl jxVI (LoLoJ I^jIaj AlilfLa j ^jIa]I J'J o%,..VI 

j»jA —ail o.\. A Li ^» ■ 0-1 ^1 A,1)1 mill CjL_)Jail] ^‘i^. >ill (jja^xll ^A o_^aU J 

(_J_)Ca lAA (jl AjJ lAilll cJuUaj 1 4 ^*sl -v H 1 g 11 ilj3 l_gj aIaIS i'il j'...i'i 

(j- 0 (Jxl£ 1 _K^; Aa_) ^1 JUxuV' AxjlVl.nl Allllxll AC.L»<-ill (jx 

g-oA—]| jjx Ajjai (jjjL« eLCaSul (jx ^Cjll ^lfc ^Jattlll _JiC- ^CaII 

. djljxxll ^C-AII j 


C£ j?JjA— ill _L.jxJI (. iL -U ixVl u It (Jjllnll jjx I jij£ IjAS (jl j 

I Jj :*.jx Jl jj V 15jlVix ^l£ji IajLCI j AlJjuall jjC Aljxjll < ijUajll 

<_$ j—illl i—J_l£jall Alij (jl Ja^Xoll j (4 J n wll Cjlilll ^5 o jilx 
3 jj.—> xi ^—9 A jloi»ll IajjA^ Jala ACaxlc. ajjjyOJ ^aVl La llllc- a1x=JL1 
4ju15Lo]I CjLDLJIj <AjaIx 1I «liC>Vl JaLjj (Aj^AaII AaJUaj (AjjUij (ijIaLajl 
AA—*JI jj—C- >ijl »1H _>l*J jl (uLjtll j)<o Ail Iiilli (JLia (L&J4C .j AjjLa_)ll j 
^_lia l jla A_ijjSjl ililjli] Jya L^JjIsj Laj ^tlj ...o jlj~( II j AjxAVIj oAaillj 

*1_L JlSail ^ c^JI ...jl^aJlj Cjj..fi,11 e_jjj jyjjClj jljSill Jjjxil U-jlc- 
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C5—^ AJXJ V (JlilaS/l AiC 4x111 jAi jjl (2)-# |X^I LS^J ‘AJLasJI 

V j (guJa_ill 4_lxl£ jX ^La-aVl V 4 jV) ‘'-fly**-'J 1 (-jlc-1 ^ 4x111 j^jlaj 

l—^jjjlioj Iff ■ ■■'jS (jSLoJ 4jyAaJI jIjSJI (l)lx .11 (JLilaVI Aic. 4 _jj_^JI 4s.)lJ-axll 

t£lli £x «^jU'..,~i Lkila (^ 1 —iLitil <jx tji jUSJI djlxlj ^7 ■ >i''" 4laj£x :-lisxVLs 

4 _SjIaaA (JISjiV 4xC-lA 43 jiVu jjt 4xil IjssJ^Al) Ljl n . jTul j AAlxj 1 a-s.1i ^jl 

. jsff'ul jxj jl__)ial £-a atliSj Ajj^ya ;....j 


(_gl~iill ^ic. 4_iAaj^Loll A jjill Jails! (jL 4 - aC-l_jli a_^£lll Jjl lA-s^l *11 j 
li C.yuayi Jjxj (1juI£ Laj] 4‘iftx jj C. AjjLJ dsl jaII (jljxll ^ILj (jl 4jl_li (jx 
^alA I^ya j$jx1 jj 4*111 (J^al j jLiu ^jJ! d)lj_^laAll ijx AX I,,j.i .u, ij 

^ _-u£> ij.h~a l^J (jlS ^pll vliVULall j t_u£ll Jja xc ^jk i. juLa 

A j——jail 4 11 jj ^ -« alaJJ >"'V' 'll Ujj 43jJai-ail (1)1*111 Jjl (_yaxJI j 

(jLiu iJa ^ J-iiniji ^3 ^alui lx jx ^If- ^jSJj t^i-i'll ^jAc. 4jAajjixJI 

_a X. ^jll AjSJI dllS Jjjsll aX J (_XAj jl (4x111 t* <ljl.«r. 

4jjxJI xl jlll 4 j 3 IxJlix I _)y nSJ s^Ua ^ If- 3 £Xc. j£j■ ■■ j S 4x111 jxj Al^lal 
(1)1 j_L dill dil^xlll a jxix 4xlix 4»jUS ujJa. Aj3j Lg_jLSi j 4*jydll 


C 5 —^ _il£ (j Kill ajl^x SaLj Al^ial jjj dill ^aj (tl)l_pi]l aX ^glc 

4j Jjjua jll j 4j_^ojll (- VlUa jll ^jjAaiill (—llxAlsu^U I^qIA \ ^y^ajc. rzjy^j\ 

A —alkll ^ lc 4 jxI (1)1 A IAjjS i _ya^yu ^l-i'ill ajAS jjV i A ; )*sj Jxuij ^Jl 

In 'll ^>1»)1 ^ u^xll j^jjjLujV I Jj ( A~>iu_all 4jj_|x ^-lc j 4 j I 

^—la_jll (j_C. JSjIj l__yxj A3 (jjAaloll d)j)i oil ^aaj^^lull j 
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j -n. ' jjlS ajlg-allj o^).is]l jAi (jl -lu t«. tlmll -V'-C- 

l A i‘l -v a ^ l<’i t“ w.. 4 j *i i’»j j jJaj ejjjoia (_jAa ^.Ir- t,V<i.a AjLoC- ^iiSJ A_uj 

4-kn II ^ j jL (_5^ a ^ylc. ^oall j»aA. ,^3 AxoSlj^JI (Jllbljjll ,jl Ja^lall j 

(JjL-a all j laji) Dj-y'taJI ^ ^-oil Sjaii (j-a LaJjJj Col j ~ a I 

cOlj j Ik* <aojjj bjj-o (jjilll (_jJj <—jsJs ^C. li* (jl£ -ialj ‘((j*ljll 
J aJ ^gJjj^a II jl^aJI JjlaJ (Ja-ui (jl t_S_/Uj jj»ajail ^1 , 1 Vi tal 

(2)1 111 yyi jjLi—J djLa_jijLfall (j* __)jj£ J^3 (jit (J al tfil Ajls t^LaJI (_ya I _)A1& 

til_lj u _3 LajJ (jjjjjtiJ jxj$J1 ijp- ClU^LuaJlj jjjS^iall JuC. 

j laill JjIJ iall Vi mV I <jl jj t ja-VI <-j^>iall ^ C- (JljJ-liLp tjbwijl 

CS-k •—jIajj^I (jl »''-»■ II ) (_£jl ^all jjkul Ajilatia jjaoC- eljji 

' b ■ ••« i Sjpsll 4 ■> II t all <Aj_p3 (j* Ojjj • L p_y< ^ l _jl g > - H 

jjl j a j»C-J H ^ ' r - 4jl Iftjlia A ■%jVi (j<-»lVimi (_jl jjLal ^ Lil (^aJ L«JJJ 

jl_i JjS?l j-j*JI CjVXJ] SJ^fOa u^J jj Jal£lL A^^JI <5kJI Ctl jJ3 
CjI j- 5 I ^ll ilS LaHa S-lJLa i— 1 J_)S <jl£* (_jl ^ j)£j ^jladll ^yic- f^jl J-^ 

,(_5^a.VI L)1».SI S^jSlI 

< * < «v *1 /j .Ti «I I (jjSII djLilmjij * - lljijwia^ (_y3 Aj 4^oj_j 

t5 _ic- ^ j~' l ifL.^il l jj| ^ItSjjl La (jlc-^jjij t ljla.ll a-i^ill Aic. Ajjiill uL)l __pfill 

oJj all I jS j) g .fiTl Ajj^U <ifi ^1*J dll jJ3 l^J ji ^ j»C. ^jll 

4 ( 3 j_Jaifall ^Jaltll ^Jc IjjljJa Uja. (ja ^ y j-a i l oJj^a Ifjji i(LJxl! 
5 ajJU Jj__a_=k. c5 Jc. 3j^x- Ajtill ^jJc. t—ijj-ilU AjUU AJij fjj 
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t"> '<W ^3 i'll .*.< j (JlujS jiliajui Sjj5 £a dlljj i^iil o-lC-Laudl 

u ,._1e. V) j—» j^ (J tillj j* ?Lj 11 (Jfc j£lj l**Jj 

J j g -t 4-^g'wJ cLjUi/uJI jiljl jljail t ,j /llff»j ..a,i jl^oil j^^JS 

jAj <■ thi-a USja*-* AjUiwVI -1*J t lrw» J j) ■ jli jL?. jVI 

■ i l.^ l j^ic. Ijjli Ijj j£>\j ^jiLyuJoll Loajj 3 ji — Ajj-ioll SjUi^l 

Ia_Saj iAjSjjaSM vIjLo^jJI Ail ja ClLdc. ^ dil-ljia jx> "jJ ao*" 

jl j_£y#j A iill ^1*J jl ^JaxJI ^gJc- jfia 0 . 1 a. j JjSII I j* j* jjiill ^ 

.AjjJiall jjC- CjLiijjjll i_g.ll La$-o I j^9 (JtoJ 

4 . 5 jj jiicll aILJI dijlS Lajj ojiL^yi jl jjjjjSil lift j 

^ja |jja I jC-Ualuil j■* ’l l (_i^Lu)l jl ej£s jl jSjJIj jj.la j (Ailll oLuu J** 0 ! 
' I I 1 ^ t. j\al Jj jjxu a j^S Lajl (JJJuVI ilaljlojl JJC. jj-aljail jA.lll 

< 4 »U I a I ,* \ jj. >tl jjLJI AoLala ujV jta-4 J>Lk Sjjo£ uj! j-o 

^jjloll IjA Ajtalj* ^ ^ ^ jj_J* jjJJJ t* jl-«ajl j* .lal J 

i'll jl iiy| oLi__j (J j .^tl" jc. Ijj-lij ^pll djlajiaiJI a lA u a S .l g . 4 j ml tAjjlj 

L_lkll aJjSlI lie j It'l l (jc. ja*JI jOJ jjjgJI jliiaV JjAuJ ^j. 1 Sj AjjLojV I 

trt jNfl_ 3 4 A_lj.l 1 ujlil JjVl tlllilll uojl£ Ijtj 4 jjmJI Ait jLmlll ASL/llaj 

ji .loj tjxiA^JI jluuVI J blxll aJ_jiill cjj_^la jjj A l*i au ij Al ^.ja >J J L 'A l^-il 

i" i l_ij l' . ‘i K V J tiilxall ALa frLuiji (jaaliaiVl aOLo*JI o-l jill 

0 

> 'j a I I ^ S j a 'l l ^ _a w |»Sj 1 I f t i ^»I I '. '‘i l o^’i^ ^ 1 ^ , 4 w"' .. i"i j^ill 3 jLiVI 

(jaalill ^ j - "tH I-.- jll jlS jl ‘(jlsull (J ic- ojJS jiVl liiXaii jaj JLwaJ^U 
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till jJyI jSd jdj (JjVl Lja^LuiV jjiiUa jjC. (JjuIj » laViA. ^ ,jlaillj 

Lkll eJjill till j.13 jfi. I jjjS Aa.lVia (_5 ja^)ll ^ixjll tllljAS tlul Sj (IjjAa-a 

a'*1 A Alijj *4*j.wll ^UaVI JU. jA US Ala. ^C-Al Jaal jSlj t^^^.VI 
(JUo— jVI ja Ug-a I* ja ^ajVI < _ s -lc. UUdVI jl jjMa-vllj ^jlijll 

(_gJjjt«a—II JUa_ jVI £-4 t-Ua. ^jJI Ilia lj_jaja jlS 4iSJj t j£llll ja_)ll 

(Jj — al l ja V^J jaj ‘ejiA.'iM 4imll ^gjjila jAa CS^ <J J^al Jljia 
I—Su Ijj—L ji^ISJIj eclai^l (jl t jaYl jc- ^Uia jlS U$,ia !>IS jlj 

I_OjjlUj 4la^>a (_ 5 Aq ^Jc. I^ mi lalS 4la1joa tllls^lc liljiiaa j-»- t ^lr_ j 

<^3 Via all jjiaoll IaA ASjj Jll.} jC- LaA^lS l «i*Sj r*UM ‘ajlilall j 4jj jUI 

A — ini I -a ^gJc ajilt lag in JjLnajl ^gJSJI jlaiC-VI ^yJ] t_ljst £- jj a jj^aa 

ttliljAiill eJigJ ^ .uaj.ll ^Aall jl A'.uuill AilAall (JjjSaj ^gill <LUull (IiUaxIuiVI 

eljj efrUjyLj JLuadiflj ^JISJIj JL^SiVI jjj j*ljll "symbiosis JsISjII" j] 

fJicVI _psll t li»l><ni ,_glll 4 jaUMI 4jc jill OUUjVI (_yi a jSj j ojSU USjtia 

* 

^yll JalSj (iljlla jiaA jA ^ Uajl Jiali jl l^jjmC. (j-Jj t tllli.}' *s all ja 

.aaUj'yij piSlI ja jiaS Aa 


(_ 5 j_i.UI ijl_ jSjII i_iS_^al a jiaS/1 a jiaall 4 a > nil! jl ^3 JUlal 4_aij 

4 Jjl-t’i till_ujljJ ‘~~' *'j (e_jaiall £jJaj jA jiagJI tillj ^3 '“'y jill 

I—$J ^1 _ 3 ( _ s _dll 4 ■ «nl *> j ajdiS tlAj__)SS lie- aj^aaJI tlijjll 4 i jlia 

j,L_5) W"JgH tlllj_jU. ^gi 4dJjj_alI ajg^ili ^dajd iViljUc. j ^ ^Aij jU. 
Jjl—Jl jl IjiS aAA tllulj ^ jdLjS Ailj jUlil *- «j>j jU_jJLil (JjS 
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jjj _ II (J _A *_)'?■ '-^1' (_)<*»<*> 'all £_ius _jll 1 -ua (ja (JjlOIc. jjC (jgjl'va.ll 

I _$j (Jjjjl ^gjll Aj«;<II jla^jjJ aSIj c(£“ ^ I J£ji _>^=»jl) 4j_pliailj 

ajAall j (jlVill Cil^l (_£ Aa ^3 L^_Jal j I^jAjIj o j-iaaJI 4 a..a I I aAA 

jl <JjI jVI <-lil Ania 4cUaTuJ CjIjaS j Ig.ln jjjuuil ^gJc 

(jaa ii_j t jl^A-Jkllj I j]l Ajc jjJjj^all _jl ^ T~ II £SJjall 

iaJI ^ ‘ jll (Jjl (JjILuJI fjk Aajj clL) ijj-dll AlljJ Ajj_^aj (_£ Aa ja I^jjS 
(j C p.1 j in tl&Alljp j£aJ (jlll Ciljj-aVI (_£Aa ja Ajjj AjjjaJI o^vlaJU 

resonant jl—j_>ll <—i— jj^aI! j»3A». ^ _^SI ajIjjau JlilAa.1 AiilSLol jjjL 

,j_II tljj*«iall (Jai jj^la jc c*UaSj ^ill ja L_ilj*]l chamber 

Cjlja-oVl (jl <4 mujj 1I 4 ^ .mil JLqjj j iAjijVl Cjlijjaall jc Ia»jj ^all 
jl j£aj La J£ (jC. jaijil AjLIs JA^I A£ jaJia jjn*il.‘iC ja *■ aiLu 

4jjLi"ull (Jl£jiVI I ■ ^3jl IAA (jajJalbj ‘l5_^-VI Ia 1*JI aA_^ll jj^pa (jC aIjJJ 
“ah” >Ajjj.,3j “tree” AaK ^gi “ee” clijj-a jLa ja lAjlj jll Cilsjljpll (ja 
( v->.>V m -^(oill (—slij LajJ«-L IcIjS jLuVI jti»»n A] S“fla\V” AalSi ^ 
AJLaJI oAA l$j -A • 4 jLj^LlII A-iaAVl (ja Ajuij jAall Ia$j AaJ j Jjn.i'i 

3 aI jjll jjl L=k_a.^a (jaJ j tj^aill »-jl jj-aal JjA*J ^gjc jLalilj o jAA (ja 

4jl^ A ja».a lLuIS o^aAaJI £_Aa j AliLill aAA I^jIaA (jill jJajll 4j jja 

(_ s __a aJJ£ ja — Ai'ma >■ gjll^ JjLLa Ljajl AAaiJI aAA lIuA^j tA.j .1 ajC 

jLjli.1 tdlj V jj (jSaJ jlS Lo ^jA_j — c-LaJlj _jl ^LlULj AaaaC LjjA=k 

.(o-'l ^ JSJi) c>! £ x 1! 
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ijiaii *j ij»ii j (jLojyi l> jjLujyi 

4jAw_j £l__uSji t lB JJ Kill SjAAll (JmImU «t~ \ ) jLut 

L- jhlj Sjj-iil y—S 4 L*S JI,$a 1I 4ofcuLu«VI CiUjjSSU 

j^a^j tiyjaJ oiljaU (jL-j) yJjiaJ1 

y—3 4 _OWa 11 £wj2Bj 4 aj9j fill JlJjjVI 5jijS 

y—B jUjaA (jluJj SjajaJl JsjjA ^JJ y-Jasi ^ jfl jjJaSA 

(J&m ijJ^Ti £lwUI jjJ ftjljjj ^nv/ilj cjjjfl yfl Jiw! 

A* SjLJ ^Jj guJal j Jluu Ilk tfjlj i^iflj fj&LA <>• JS uL$aJ3 
4 a ji Citi a&j l&Jj ]jj (ji*j ^29 isja2>*9 4 -hjIa 

Ij—fJ jL-w9 <j]j ,ul^t j>» ^29 jr jji, 

p—fr* lAj-H V ^3>^B j^?«9 CrfJ«3 

j—£±> w-J &I y—le ^ j ti*u O^UA <-Jei (jSJj i^aJsj 
*> .. I 9 4]Ia Jaw j gSjA Jrffi jl jjjS ^ yJJ £jl£ yaJjLjjl 

.4i*iaJI JUbJj Ukfl SjjSfl 4> JjVl 





(>J4A) JjVi eJlill 

4jj\j JS1 oAalj «jjJ Oijj S.ia.j 

*B ‘ . i (JjS/t > ,i tl ifl (j-» J£ ^JLu ^wij t#—> ^ J<~* 
(<3_km CiIjj juI 'll ft\ — ua]\ <jjjjll AiuiUiVI CilAijail) 

t(4__uL»^Sl uil ) ia yjj ASijaia Aj^laJ AfuuIL 

< 5 J—• y—6 ^bSl» Jai l^Jja A^lilj Aikla l$j iwu ^111 AUuaAj 
l—* jau (jJc jisi UfuJ jikVL UAJai <jUa£^ Uiu * OjLi 

l < N i "V I -US’ Sj > i*>" tfjkH ^JajU tj±AA Aj^ala Jla^ <j! 

4a*U tSAalt A ju al i l <—yJ) (jU^wl) jj*1jj , .Ui.j.« £y» 

f - >*> y—S (Iilj—l i o il ( 50 * (^5 SjLjfl liSj O* j#si jJ# 

. ,1 ua 4f Uui uUa <^ill ^jsdillj u^jaoS) 
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ilhx _jl A _xJJI jjJsjj LuS Aa-nill — j — aI^Lc- jSJj 

^ 3 ajl__Jjj jjlll < a^JI j_£ An ^ I ■ jl I Ail LajJs! j (jj jl ‘4 ajJ=iIj 

I_ailc. AjI j J jLaJ ~ jJ-Vl U*JI aJjsill (JELa lijjVI jx 

l-a J$i Jii-y j* jiC J J& jj S Jija.rf'ill (Jl k-TiVI Jaj jjJ (JjAJ IjjuUJJ 

jp^Vl ■' 'j■ ^»H iC Jjjj V lAA (jla ‘ Ig '-J' JjUillJ ^l£]| (All jtua\ jAal 

^_J jaJI jl J5I I ^ l-isll (jjJa jt JAajj Jill dll^i^aVI :^l£ll J Luaa 

J 1&A1aj jl! iAil<uji Jll j-a a£aLui!I 4j ill all i_aljj jll ^yA a AAj (dijjL^all 
A_j.ll Jjilui jl£ jLuajjM Jia. Aji I.AA ^Jata (AjSlu, (j| i j£^ 

A -y jjll A _ oil tlulS Aji jl Jaill j<a AAjlll a AA Jc jaIS Jjj^a jlgA 

jj jSj ^1 AjU ^yjuiJ Aa_a ^LaaI jl Au H—ijinll jAjaJI A*aji>UI 

jl- ’ HI iLi^La _C J -‘s-y'll Jc- a jAall aA$j JLojII Jc I jAlS jxVl £$1 j 

t j_iSI ^1 A J »g I lAlilS jAa Lull ’_S^LoiVl <—ljl dulS laJJj la j^> 'l~> IIJ 

I -.jj i jjSI pSu oj.ia jjjijJSjjI j (jujlj iIa 

jl jAjjj (JaI £S ja Jl o j-> 1 % II iajjA j<a Alima J-a AajA jc I J . ui£ 1 » >ij l 

^1 £11 j—« Lja_jl Uajl J I jjLoj (Jal la Aa Jl jl£ Qi> jj£j jl y*J&> ^St 

j-» ^c Jl Jc.j liiU^I i J£l IajAa* jl£ (JujImIa jAjb jtj (vluAaJI 
i ( a_a_JI a J Jail Aj j_JI V j jAoll Vj Ac__^uJI a 1 jjiu ^1 jjuVI jl 

t _y_3 aJ^AjJI AauajlaII AJjjaaII llAxutll j<a j ;l-LI L JaVI Jc j' . 1 . a) Ajli 

.duAAll pisil 
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AiSJ Lg-ij iVji ‘4 *11 AjIajJsJI jx ' - '■—» < l ' il j.iYiI I a jkA (JxaJij 

till—jj Ji a] 4 : 'mWII 4jlUI jx ALaLuJI 4 jK« AjjljS AikjVl jlj 

<4ji i-il all 4 null ^jjjlx ^.1 )*ia Aix Ij£jx til jgJa Lajj ^4 'XI ■ ..'I jL»i 

Vj ‘oia.j jA 2^-jVI ^ jSj jj <jJjxxaJI t 3Jaj]| ^ ^jII jl JaSj lljjlj 

— i^JI (jL-iVI Jic- (J jx_jll (Jl1 i-nV I JLUll JjV 14 j > nj*i ^11 «Ujlui jjl 

0 

till jA_all jx A ja .jj ■>»<*» :Ijllii ((jxAllLk j n jj II jjilAxll t al.J I _J&J 


1-ojj Ifl ■ —«Jj t jjWill ajAuax JXl. Ij un'l a jiJlx tlljgJa ^ . :'i 4 m j. ^>1 1 

t. ll VnVI Ig 11 /~ij jd <■ _ iinill I ig 1 Igjl j t... ya jg_il jia£ Ail Aj £x <_uj5 

c t 

t—iil j^k. jx _j££JI 4C. jjxj 43A (jU Adj :UjIj (4ai 3 till j 4Aixj ajp3 (^1 <^9 
j3_kl]l a_pl3 t_llc.l JjlXJJx JAJ aIL*. tlul£ ^jx<aJI jlV'll .Kd 

• £txll ^.t u i.l ll ^- > . ^ ll ( _ 5 Jc- tli ^ i£jul Igjl JaIjwxII jx ^jlll ^gjdijl 


£-Q (jjjAi.dl jjiJI ^ja] 4 j-'j. ^-|1I tliljjSH JaAaSI (JjUaill liialj I jj j 

(J 4^ II pljj AC.I j3 (jjj 44Ujll A3^l*JI j t<_£_ji.VI tllLllUl jx jlj IgljjUix 
(_g ^ 4 jxjll (Ji^alj (jji->iall ^il£JI (jl Aaj jl <jxAAi jl Lijli t^l£Jlj 
t _ 5 —2 jjilll A£_)a, (jAxx jjj t^jdull ^jjIjII (Jj 3 La 4.1^. jx jx Uj ya bjy& 
—9 (_3j)lm oil j—4C J-axujll I j& (jLa jjlj (jl (_jS-aj j_jjaj]l s_j4wla 

(Jj- 1. J Jj—^.^11 ^—lj hj (jl <1 (jS-aJ (jlS 4JUJI 4jJl*jj (_5 jSJI 4 ^i. v ll'i 

^1^11 JLoxluil (jl£ Ijl t t _ i ,.».Jl)-»ll t_ilHj'^| jjulll llaj j_pa^)*jll 

a - >—43 (Jj—) al J <s jjjaiill J*_alj 4jU jj] (41*4 jjLa Ala IHaa 

o_)Aall t* Mt jx La Aa> ^gjl aJjKa 4jtoai (JIawi ^^3 ^sjjllll ,Jj3 1x^3 o^yaC. jx 
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A__uilc. Jj a.jll ^ Jl I—lj gJa a jiall oik Ail j.Ja j ijlaJI 

, j >_JLJI j j Wil l <jJ J a jLai l_a 3 j A__iill AaJLlaI AJLLuiII tllljlixluVl 

jVI aJJjxll j i_ 5 jSj]I £l jji tiuA. jx tia. AxgxJl ajlJ A! jxl li*J 

. jjaia-all jaxJI .lie 


^ —a j<i—Jl (jjla Ijj-“ jJ Asia jj jUjjJ . Jl .Ajl ji ojUj^U 

J -v; w 3 Ijl JJ I jjl£j I jiAJjfc Jxxx ^JISII dilj—J aJjJj JJau 

^jjlAxJ Ji j^aJI aLuijjj t^JI£ll £-x t_k£aSI ^ oAjjill jJJI Jg*x 

j La Aa-j^l >1 jjUU pifJI V“' t/' Ai-JW -A-og-o 

j=>.J j ji IjJjl Ijlj J'j jiiJI jjJaill aj^ixx (J±* ^^ic. ^ j>I I c-iUil mV I 

: JJ_ii aAa.1 j a jIjC. a JJC. J jjAuU Jx»-a ^ cluja.1 <^1 ( - '*> .'I ' AjSC. 


AjjUjj opli^ djlj Axjliix j*xJl *i >A '. -I t a jjxx A j > nj > ^i\ ^~A£ll 
JUu A '*■ jaaxll (Jlilx jLlxJI AiljS v— 9J9~> ij <■ tji^ j Ja.1 jx a I" ,V <U 

CjL Ui j J_^£ pisil ,^-aJ -illjjVI <^Ui jV i^l <> 

0 

( _jjl ■" 'l J. ^»*y 1 jx ljjj£ Iaj\ ■" ^Jlsu J a L *U tlllj^j jxuia Axxt xa x 

jjji.1 i—iilji. cJjLi. ( _ s iC’ iA.ji fc . J l jAal! jlj ‘i/^-ljH *^lj^l L $ 0 

a j£jjx jAjj V ^ jSJI CjI jj-<aS? A_ulxxJI A ill*xll jl — ^jJ-xxJI till jJ^U a joiS 
~ 1 1 »1 1 .>> j L# tojLai^U AauiLujI Ajjjixa (—il J Wx (_yl^» 

le. jj jjj / i "(l ^Kl l i" it j. ^-i l ^ lr~- I ^“is'l L»j» Jja (i_ij > ,iJl Jx*J 1 «m i s~ i ~) 

A -.’ll 'il l — Ajxall 1 " il^j-vll jlj jjjuil jiAixu ^il^ll J jl~> l jl J> i S. '» -ll 

.lillj Ijc. La Jaij Iglauil tjjl tjjA iljjixall jc- 
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^ill l ajj-i* jA t 'Ij W .a j (jt Liu Aa* j£J| ojLi'yi (jV l_)- -;jJ 

i_aa 1_«u)j t L_^j_^jJa j_^uJ jxjuuJI joliUI (Jjlaall (jli 

^_A I."ilj .^Vi tilj.ilJ tJjlSt^pJI (_^l (jLuj <L^il ASJJj AjjLuiUi JjLa jI*_a1I 

JSj all jo o J J . -**a *11 1*11 *KII _jA ~ j -nil jjjj ttjj j ■ .tall jC. l^JLoa <-_lj;ll*i<a)l 

JUcj ti' 'J. ^11J fill ti-Cll i I-ir. ja oJ_j*-tajLa djl£_^k ^ ^iSxjj 

A-Lalit.li ital jl gjjlLa (jl ja 4<al£JI (JjlaJj Ajxj itilli lie. La (J£ 

" J ) 1 g^l l * ^•> til_Ij Laj ^Ajuiij ,jVI (^3 sJjikj^a IUajl 

.£tjl . ..Ij£a j teJjj-aaiall Ajjjj 1 <ill 1 —fitA aS^ 1 (_5^ J^iallj If^lSlI (Ji*-aj 

_j i,'" A^kjl jo _^jj£ 11 ^yC-l ■a"i%V 1 jjJajjl jo AjSLjal SicLuM IJA ^oV'tj j} 

t*i j-v l . » Vi'U j. jl 1 - cjL.ll 1 _jl jjal f^l^ll tiLiljjt^al jij 

Cjlc.1_ajl « j—ua <jpi£ll lIjI jjuoI till jil (_j.ll Jliaj lij] oAajLuJa j_3__jl jill 

tjjLwi ill ^Ij cLiaC.1 </ lLa>a3 ^a l^jl jjLoj j Ia Jjia. (jal jjj Ai j l aia 

^ jk AjSI j'j/l Ajl<a»ll oiA j tAjj_ji»<a t /Aaoi Jai3 (JjuIj t^A Aiil l A_jSt_^JI 
.(_^C.I jll Jjiiaall £ jL ^ylc. oj^£- j jJij Aailfllj t ilUll 

jal jll (SJ (jjjVl — j jill <—iuSull tiliVl^ (jl jldl j^jJI t-JjaV Ajlj 
j J Wil l pljjl lilljj t (stA^ll <ill AiuStll 4_=Jl*_/ijl tjjl jllVm JxIxaII I g ili 
^l (jLssilj j jiui jC. IilA j n»j j_jl« j_^l (^jJI U—blJ (_>aJ (j^lj ‘c5 

2_» nkll LiA jluC-VI (ji (j-xiij jl .AJiill 4_i*-al*wj ^5 _>^-Vl ^*1 _jjSfl 

1_a I jl 4__iuaLi,J <illl (_ji tljjj-all JAsjI (^Jc. 4jij_^juJIj aJ^-uJI 

li _ Sj ‘(jj_ lajll ijl - « CjIaijSj 1 jJa jill JJ*jlL ^Jj3 
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( 3 —iailt lg_) ^ .a") Si Jjl\ ^elaja-Vl jjluil AjjSII AjjUuiVI 

%•>. j ^jla tillil I V^l... Ijlj IJlA Jy3*J AjjlajoJI a '1» .all jU^-ll j 

t“'t A -i J (je AjLj^U UW i m j^-JI (^lajiLl Aj-aliJI till jjjaJI jjl j_ji Ajl_je 

ojj t** i i K "il l AliUI (j-» e^lij ^iatl ili-ilsl Si ^l£il 

.piSJI (Jj5 iJxaIIj 


£jj _i. ALLuill tilli ( _ 5 lc. Vli-a 

( j£L ull _ll <jj 1 1 ^ <t jp ajIaj Cjs_j (3^ di3_jil Li l 5-^' t ~— 

(vocal sound k illl La lie Iaj a In Vi 1 1 ^1 consonant sound 

^ o£tii^l o-U Je l*jjj jylaj “b” J “p” Jla AiSLJI <-ijjaJl u 1 


lie j] ‘voice-onset time £j_p- *i? i>»j 


Ijjj t h dll ill^ alJ (Jji (jjoflAill lie yjiu .Luula tplkilj I'jy-ia 
i ajaU jj»Aj i*i.Wj “pa” (3^ lie- jA LaS (_$djl_yi-al £-a (_aJU 

J_ aj jA \Sa ((jolll i_SJ=JL (jj^Lall hifill Cjy^xJ lejILa jl«aJ <jl (JjS 


“ba” ^JaLJI ^ Jd^d' (j* ‘voice-onset time vjj^-sJI 

‘ >*■ " jjjj {ja I-i» lall ^lyla {_JJuaJ jl £-a (3^1 J-y dailll J 

£ jj _£k c-J_J (j^aj (jiiLul ^gie °A^ajjjail" <1 j j^all ^l^j <jyJ jJ-ai lillilj 

j_A (j-aj_il Cllj^k .j ^ jy^.Li]l Ij$J (jfiiAj LayS L_lJjaJI J 

«c5_>—^' C5—1) AiJ 1>J Ci _>>' (> L^J 3m5l ^yie aJUJI IjSsl II 

Aj^jaj A*ajj (j^iia-a (^1£■« (3®^JAJ L^jl I^A ^g^C. oj^le 

^gJe (JHui! - ^ M-I t^ya Ae_^-aA_a (jlc- ^if*» i <*>« JC. L^DL^ 
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f —1 (jjjLill jSJj itlljj-a]l «.Jl) ja j ^gi AjS^aaJI till jjLajJI uJuia 

CW (j* Jj ‘ tS^] Ja>lj j« ( j a- rtf i IfrilSj tllljj-aVl I jt 414) 
(JJ—(jUaj jJC. ^jj jAJjVI (jJJ JlaliVI jl j t(b ji p La] Ji«) jjjjlala 
I —j j| jj ‘Ajjlj — •, • 0 j • jL-a jjj jjaij (_$! t jjaJllI ja jjia j 

•idjl (jl ^ \9 a]j jLaj ja (JSI j “p” Uojlj e jail Ajjlj * , « O ja j jSV 

tAjjlsdl 1 aj jL.ll “b” ( jjaajUl £tla (Jj| I^jj $ jalaJI til ja^a 

—S ^-LI o.ia.j| ^ aji jidl j-i j]l IjA (Jalxj (jl p jail (^ jg*l..ij J3j 

j__£j ^__] La Ail! LlSja. — LSI jjj lij£j 0 jljlc.ljj ‘ Ijj^. 1 ,' r - j~' ■ ■’ * j-aLl 
1 sll-ia I_jSljjl l-la. (jU; Ajl jjjj jjll a ■ ..a* ^gia jll jj_A.ll]l I j& (jl UUjuU 

‘.''*1' ■ |V j' (jl !*«■» ls* IjA j^lj ^ ^ ^(Juallj j jA-Vl £*l _jjVl (jji 
Col_2l t“ il i III (jl ^gil jjJu Ajl t-jlj*^»ll (j£l J t Ala^t AJ 0 j^j V (giuaJI 


(_g 3 (J jii (j—a Ajail tlj juall (Jjl-*-' (_J^I ja AijLall till jl.la'imVI e jiaJ 

IAA A^aAl tlijl jj tj^-il All j^ajill Ij^J AJS lillj W »ti ^Jj t II jig ^..11 

A j t_l J j V laa j (_£jb«JI (JLaxluiVI lAA t. 'j j j^-l All ’ll 1»' .., v jl 

.^■llj'i/l J (JjK'ill ja jjc. (^jJlUjII t-llAjj'VI (jl 


(JA. 1 ~~i ^jl£ tilljj-ol £UUJ (Jj t(gjijj^all .Wll Ij& Jala ( *_ajaj V (jaJj 

oj Aj (tllUa *ajlall t—iialjj lillj jl t i'll-^11 IjA (gi jjalaj ^jJalj (J^ ■*; 

(ja (j£jj IjAj (tllUlj^aJI JUE. Ajvlblj A. Sj l.. m IgJ (jail AIg ..illj Aij2All Sjl^all 
A ail ... tllljl^xluil jjlal'j c _jHi (g3 1 11 111 jlS (gjjjAlLJI __j_jJalll jl Jal^all 

jl _J jc- J_ Aa^I.AJI A s i l .. il l till jl >l.mVI JaSj ^gU (jLi’ill i A_LuJ__ja 
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r- 1 ^V l jjkili HeJ jj LjAjS Cj^JI Jakjl AjjUjjVI iajijJall 

Sf'^ 1 jiXH ' t j^uau L&J3 ■ -jllull tllailjjj t AjJ (JSi ^l£il kljt jaaaV 

4_=JbtaJlj Jal-ail (jJJ "ILLui (jauijali (j-» 5jjl_jAll 

(jjjtj j»j iliVl-aJt (ja (JS ^ Ajb JLola.1 A^ojj tAiill ^ Aa Wn ua l l Ajj^ail 

4_iUI djjj^al! jjjul Ajujaall CjUalj^il AjJc. tllJcLuj iiilJbaa ^jjLj 

tillJ^jll jjjj Ajj uj\jjLail JjaVI JaLajl el^jl ^ jjJaiill < —i i^g -i 

A \ 4jj 


A—LoC-j _ II (jn.rfU—Sajll ^—1c. (jjllull £*Jj 0^' u)^ l-^J 

I_<J {liSvIj-al t i'A-s. (ja {_5^oll ^1 >A i mVI (^-ic- Aa*ilt ^ Jl l»J 


— 4 'j^al l i- J . J ^..n.uln j t^gViiU A.I Al a Ajjlajl iL)1£ _y±. (ja aLILs 

^_Jl ^ Ai-y a (ja J^iaaj CjjIj (_J£Ajj aIoLmi .ijjial illPU. (^pll tAjlaVlj 

4_ali« jsij j&i ciit J ^yiwj ( ^ ■ nl > - a 

(jl ha (_ji Cjli^livVI (jLa j»J (jaj u_JJj3 -iia IgJjaAl i'll!} laJJ Jjjbll 

■ « S J% A l u 1c. !)bb i_£aj JjLbllj ^l£ll jrljjl oj^j * ll^Aal (j «a >. <nVil l 

(jl Ij_& (^yjxa a^ilSJI (jaaia ph''<i Jlaxluil ^ AJDLa. ili '' .« ■> ■) -_^ill J> ^»H 

Ij_jAj J (j__£ -0 J Ajj II ilAsill (_ji _^j»lll Ig-uLliJ a_^laa3l i. " )laa aall (_®liaJ 


.lia, 4.ajll)l iLlUill Ajij (^ic. (j!>bl.3 I^Sj l ag a^3 (^Jc. (jjLLiS 


cdljiVI (_s_a CjL-aa-aikjllj ^jiall jrtijyij (3 I*jj 1-* <jl J^- 9 

* * 

1 (j -* I j A jSI I ajj Ik ( _ s Jc- J-ijy lajS ^JalAj k" ^lill 

^rljjVI (ja JS aI j$m J Ika (Ji.ljLJ Ajjill killjaaa^l jl t<SjAla 
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(Jt 1 - ■■■“' ^ajlSJS LhjjL^a jjj jjxiull ^Uia ^)i.i jjj ja (JLulSj nj]\jS^lj 

<Llij dAiill (j>i» i J ^gi Ijjmii oaa j tAjj^a Ajj^ja cLiliJ 

1AA jjuiuj tAAdjliyi i "il Kill j C-lUg,lll j Ailll jtlJ jj jjxjII 4_dlc- A^jAj 

(J__i.lA o_j_ajaJI £_>Jaj ( _gk cjIjjxjJI (jl (jil AWi.iJ AAlJJI £a 

_9 jjjill 4_fl_^aJI l^jV (_j<ol£JI (jQsillj ^399 k_U_^9 Ag£ Aia ■ *'•*■ jj j]| 

(jiaj Ai^aj J (jjill t_s_pJI ujLjjLu (jl A h->Ma!lj jjA=k.j t.’IjMaj$JI jJjj 

A_9j ^ ■ >»ja i." )l (JaxU Aj31£ jjt Jt vIajIS i_y ijjSjjl _jaj$JI 

l- nA_i. ^, 'JI Ajjiill cllljjilll (jl (_J jj l lli nil lAgJ Ajl j t>"ll aKII (jjj jjjajll 

t ^ il A~'*iVI Jjj cJSaij ^jjlill (Jj9 Lo S_pa J aA^_JI oaa J>Li 

i.*4 jjxj (_^V * il ATiVI (ja L gjS^\ A^JI ilAjft j Ifral 'lA'ml (■ yJa (J 

Ajl JJjUII (jLLj (jl AJJ c JjiL-oj (JjiLluI Jc. Liajl lg»a (Jal*jil Ajxajwdl 

A. j5 1 jAj i"'lj (j——* l — g9 j ,)-»j I_ aj jSL-i_II <—AioLi _II 

jjjll I ^ N1 > jjalSjall (jC (JJAj IjAj_jj <A11 a 1 A -k Jii J t" 'I mi'i Igjl jAjj 

(J^.1 ja A »^«ll i^jlS^pJI J iljIc.Loj'yi oAA ja (jUajll A» , ..I j A Ij^.m") I j^ s A"i,,i l 

. (Jj-al jail 

ja j_j InJ ■■■ AjSj_^#VI SjLiyi AjlII Jalia A_aJ jlS I jl j 

(jj__j J ■ — "'N/1 i~* il^l^g. jgjjj jwf£ jlil j (XJjIj jJc- Jj Ja 

aj_ j 3 (jl (jl l-il jjj tljual (Jaill J jj-k V (jjjll (JjVI Uj^Luil 

lilljjlj ^l__jjl (j__a J_SI ItwawTs'i '■" i’slA A3 ^jjjAllJI Jajll ja Ajbjia 

A_l*i kljljLuil_j i^jl^Lejl <a 1L1A (jl l*k >>il j jAjjj 4 AjjAJI kljl jLiVIJ vJjIaLajyi 
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1 g ' aS el* j£J j . ..JuJigjllJ (Jjoij^IIj 4jjjS-a AlaLi <JS 

I*' j-s. j^i f.\JMI (UlLwUJjll Jjc. 3bSU» JJC. AjjLaj'yi <JLjiL^ajV4 

4 jf-l /UVI jjlSvl*JI l_$il jl ^jC-jp-Ia^jAll t _ s -ic. 4-uiuijpJI L^ijUaj 

Jjl -Mljll I-jLjC. jjj _>J jl yjU *yr^ c5' L&-4 illuJj ^jll 

J ic. t Ajij Ajjijsuaj AjjLojI 4iblui (Jjl jl .}*J*jiI j-a <£1^*11 

t^jujSl _ILslI j jW'I I j^ 4a-vl ,.ill 4_nlliJI jlj (Aoa^lfLlI <"'l • --»■ ^"iHi 4jjliL<JI 

t-** m j " Ml f I Wi ■ .iV I ^A £t-LoUI j_j£j J3j ( 4 wa ill j in Jli^l J2 4 aU 

j l ' > 'a*' <^jLojui 9 jC. AlaUll 4 jKII eftLaj'j/l aiA ‘ ~ a • j (a^&LsIl 

^_3 (Jaojj ^al j 4^oJ j c4j_jiaS 4 jjLui (Jilljl.1 *JjjjV jl » > ^i l *> Ia jJxalij I g % I Vi l 

.lie- ^_^juS jJ JliJaVl -ijc- ^C-l <Tv>^l JU-ai^U <_£j 3 (_)2JuS 4illl (Jj3 Ia jj^Ja 

t(JL_ilaVI 4jJ _jaJ ^^3 4jlail IjjS I JjJl liLa-V {_£Jjp ja.VI (JJj U . nJl _)J1 

I_ij jlii I jLui—a (JLmjjI Igjl -l£jj 4jj_ojl 4lijj} 4jjj 4-a.^j 11 a 

ajI—uiVI 1 * 'I * I (_gS LgJ L ' <*^ ^ ^jjJI 4 JLj^Li]! jlj c^ilill £-a I jlj a ^l 

j l "I 4 «i .■ <1 1 j a al*<S Ig^al^&AuiV Llj-aj ' J 111 ' \. lf ~-' 14 jjv’tjli 

^jjLu! _ill jjt Ia jj-ll ejjLo-a •_£ j2kl (UlLal iVlm l jjj j^) jl£dl 

^jLJI >1 \»' , '..N1 (_^La jl (. dub Lojl jjJaj-iJI JJ-llI (jit ^jlall 

(Jli_il£ j^jll ^j-JaLall dlljtj ^gi (_5 ja_^l (JU-alVI (jUaj 4j_j^u 

.^1 (jjlaiJI ^ U ^a. 

4JL! Jja-a jl£ a jSLJI 4jia»^a ^ cSJ^J^ (JL-ajVI jl 1*1 (J4Jj 
- j Iv-l l i' 'I > S 4 _SLaJ 4 a_joiS ^1 j«a 4al"~s n LaJj tljj^So „ , Sra >> ii l 
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djl—Jljlaj 4jil CiilS JjVl CiUUI ji J Jjill i^y\* } j 

jalj ‘i_U=>- pUj J 4-Jijuj JtljS (jflj jau JjA) vlilolS qa JjujXj jl 

J^ 1 ' 1 .’ J <—<^—2 1 —SJXjJaj frlic. j (JjLlLJI pi£]l j 

®JJ^I —i J l-V^ Vll« UJ^j Iajj l £jji 4j-uaJ Oic Jl jiij 

ts—^ 4ilLia JiVI Jaill ojJ3 Jc. Jjjall <jl Aijlioll (jl ■lu ilftjgc. 
L£)l—uil (jl il —IjVl > "i l tH I J jalJI jixlll J Ui.iojj I*"... t j.. l s»\l 
cs^) J(jUajJI J^paliajl J Jaill J JSVI ojl^aJI l li.mj 

-<JSJI (jji j3 (jLui Jal AaIH a II 4_i<uj Jll (jJ J]l L~~ t.\ K t jj n W /'l l 

*<jl— "l . a$ A (jL i>j 11 I j—ft J& <_j[j JJJJ tljjLcj Jsl tljjlS sift (jl t jc. N - t ■ >»$ 

(Jjljj^aVI (. ij'i . t-t") Uaa. jc |*aJjll JaliJI j'.-O'll (_>oj2 JjjIjj l^jl Jj^l 
Cj^jua_]l ^A*al_ic> l>° Jsl J ^ c ’ L ^- i «l lllilj .A^jLuO&II qHfl l jjjj .klaJlj 
vlll jajo)/) qa <JJal (Juj^Lui fl- lViJ Jl Jajujjlall J tS^ji (jl C fi* } 
4_*i)l (jl I j—ft J ^aIaa. J£J ClLaiSJI ,ja J Jal (JjuDLwj j c A^K (J£ 

1 —jl *ill (j—E- Ofrl aSJI A la £A te.liai.bu i _yaj3ui\ (j/» JjjJI Jl ^ ■ ^a“»■ ■■ 

Cy* * * ^ r -U-a L*JJ Jaill oAa JJa ojLj (jji lift Jc. oj^lc. <Ajj-laJI 

. < f 4 

_J —jSI —sill t_) » >J (jl AjLuo (j a lift (_JS ‘ (jUi'H (J^x-a ftJaj i- ii.iii * Van'l l 

(ji^aSj oJc.1 i nf i l l ijj Jjj 4(_^AaII SjSlij A iil. Vi l JjjSI A ■ '^. y. 

. JAxill (j a J.I ji a^Uj 

(_pa _)*j 1I jl (jiJiJI (_paJj*il A 1) I LI j JiaSl (jl ^Slj Uu (Jxtijlj 

a-UiiVI jljS j Jl Jaxu (ja>Jj iA^.l=JI (jc. Jjljll jl (jiulill _jft JL-ai^’l J 
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i jl jl jjlaJ Jj^ jl J ‘4 -*$a1I ^IiIaISII 

^j]| CjUSSM ^jJc- 1 jtfpj <^1 ‘dijj-all ^a.J fj * - "! ' ^ AilU*il jl ^Ic-Ias} 

j r -'---■ J l j JUuiuVlJ j*-» J *Li^JL ^11 «“•>* 

ji jl (jja.j 4 (JjLui jil Jai ^ vlaUjsu-fl j* tilij JJC. J jJ3j*All 

j lr, U ^ J&Laj Ua jl j <UjJ AjjiJ Aob 4^ IjjA^a £a±a (jiajUil lift 

( . 

I gJ J( full j —£aj (jjll Ajjjx-oII J-x ai I ~h> I I j_plj i—S_jxJ l-« 

A r,KJ « tAiaaJI Ji.b Um lfr*JA > jaE jl jJ*JJ tPlI Ajjajll CjU^UIIj 

£ 4 ajiiliA ^LaALaa JaIjC IaJas. sia, ‘CAaISII 4_LjjjJ 3^ 

..-. Itt.- 1 1J J_^l jail J J_^l jail j3j a^aII ^Uill JalJ Uu tu ^lall 


jx> A_iaLja] ^tiilixu IjjjJj Ajjl JA dlLi^lc- J_^A kllljLui^/lj ^UUjVIj 


4 j$AA ia. Jal 4^11 Tj^xaSl! UJA.jJjjU 4^1 frUaiA’I (_y^ CS^ ® JC, ^ USA ^' 

. ..... f,\j _ui & jjjull AjLIS jpSI jlaill aJIa f^gk AaIS (JS ajs tlul£ LJSj 

Jj_j jj^-.l l 4lil jUaJI dila ioJjLi 0 jljc. Ajb jl AjaLjal diUjlc- 


. I i XT* 1 I g . ^T» l 


, a , jA IjljSa jl£ fr^ll ^ pi^ll jl (j5j3j jl Ijl Ij^Aj 
J JC. .-.I r l ^jV I j A £ jUj 4^3 1 >a1a 48Jjix-a f ja. jA LmA 44 I 1 UJSII 

jj a UcLoJ (jiajajll ^le- lift J 4AJa^)La lla l aj» U £a aJV^ ^yjC-Vlj A3 j )Vii a 1 I 


f J—“J* 


-31S1I 


‘ IS A ■ ii j->; 4 _jJ-a>_>a1I 



4^311 


j __4 l __4 ^1 Ijla. i^A Ajb 4 ^ f&UA J^J SJJAA CjIa^Uj 

,uajll j& J 4 'motherCSe AajaVI Aiil' Jilaal t-L-aj lifcj iAaIsua 
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ts— 9 aJc. jajj (_£4]l) <—ijjuixil pi£jl ^gJc. IjaS 4aliaj 

x. W 1 >. u La lolle j_joJ1 4jU1I j_jA o4&j t^jjLtjxilj ^jii_ ^abl l i 4 1 .* i t** <1 11 L 4 * 

AotlxoaVI dabbtH jl i-i-QLxil j i(JlilaVI jtio-al JLuaajVI '" f ~- jloSJI I nlah 

*■—ll J —13 J ;r . _j Am9 'l l IC-Luixil (jlsulall 4ox£ jil jx £ jxil jfLw j^^oil 
(J—ab ( Jx’nI I jx ajoxjua <Lal£ Laja 0x4g j t4al j <Io3 j ^ ajjj£ (JLoajl 

ejSb II ^ Sc- 4jJaj jixil 4oiLoaoVI L " 4 L»*< -ti (JJSj ^3 •> <,_£ jiJ ^ j»i 

fj—Jl *—il—a-ilaxll jl tjJj4j (jl (J ja j J(jJaJI ojlg-a ( _ 5 ic. j (J4xil ajaxai 
(_Sjj*JI ji <>■ n-w jail (JsJ jx (JjjLjoj £_iLL ilalj ClLi^lc. jcula Uoaa 4jjla 

U—* J J - 2 —riJ ‘*1^—xVI (_s—11 a jUyij ,jii3jll jl (Jjjill je jooxoil _jl 

iJJj jx joSI 4oC.Ua vlojlS 4jjiiil jjLtoail o4A <Jjx jlj J jail jlac. & I ...%■ ..^1 1 
i_pl <• ; ■■ »**■„ .,,) (joj—ij tAilllj ^cxli viljpuxxll jjJaoil jx j^ijVI (Jaljxil (J!)la 
j^ol—aoaVI L>* . ^ 11 a. IaoI 4olaojuil Lajlj (IjLuj ^laC.1 4jjia3 4 a 4 . ■> t “ 4 jl^aOiol 

. JLxaoVI viable ( _ s Jc. j_jC.Laaa.VI 

(^—ic. iiiijj v^jlSLli ^iwtsil (jia)ll ^3 (Joxoxil joaVI jlajV I jSaa j 
<Ioo4—all (jxluLui jxjgJI j_j$Ja £x (J2l joo 4jujl ejo3 J^la (JlxiaVI 
jl—3 jlaj^l liA ^xj vvouxa 4 jl ui Y * • , • * * ^jjl !•*,*•• Ola Ixaajlu 
(3—oiiaai 4—jj&_ya I « l—xjo vlajl£ jail ejSlall v_saSail j&Uax jja jjuSil 

IjUI jl ( J j .a Ja j t4alxll jjjjJa ila4a3 42 jj£o ^aloll jj-aJI JL-ojVI 
jVI via—ala 4x—ixlaj 4ajjjj Ja La jo vlojlS i _ 5 o]l ^C4il j»<-»L;«J 4o2lj 
viol—* ll ^ 4.-^1 .^^'1 4lxLuiil 4 .KI1 4xio jj_caLiaJI jx jooSil v al j~~i ^ajVI 
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1_1 O' 1 l ■" ' jj 44__dajia kill—C-U jI j (Jjlf-Lajj aAjjlxll 

^jJl CjaJU-ai jl j 4 (Jj_^Li ^^ia j j-Xa (jlc- J (jlll <ajLuil al)tali*2*lVI 

(JjiuJalj » 4 efr-v ^ ' ojLsVI <4—il llV* 'al l aiA j-o La (jflj aj^ 

^_ 9 AaiLa_HI 4j_mj Aoilui —111 <. ijlSuM diifUx j* lalLj £^jl 

* t 

0 j_A (j* jl AaJ UjUiluil j* V-lJ <jl Ja^XolIj t^ 'ij . wl l C-l l»^> - a ll 

j£A_jl jll opl—aSlIj 4 >11»all ^ dut fr J L&jj lilui Aami IaII culilitiaaVI 
(3_Jaill iIjI jA j j'XiA £4 <J*lj taJj^Sk tilljUa. 4iua^3 jl i^jxlll JL-aaiU 

^3 1 j ^r. Vi i*ii K I Sjlla j sja (JjVj (J-al^lLj CjLilli (—UC. jikJ 4 ij.wl l 

AlLalall 4jaU-iaVI ajfill £<a 4ji 0 »j.jlaj 4(jlajl] 4uj*-a JJC JjUaj 

j_a JJJaII 4ii*J (jliaVlj ^J^al (j^l 4t J-* JyLejll Ajj^aU. aJjj 

i aM Ia ^jII 3 I—laj (JjsLS J LaS 4 1 g > aQ i j j «*isl l jA*]! aj£li <_)La_jl*-all 

. ' <_£j_ikVI 4 LuVI 4jVL-3jVI -M JJ (jjLJ ^ Lg-atJu <^11 ‘LAaall 

j_ j a-v I I ^Liu 4 j«siIa1I 4jj"n 'll 4 *" 'l j at 11 j« aI miI ii i a j_jua ^^3 I_jj^I 1121 ,' 1 ? 111 ' 


2 'j jjU'i 4j£)Lc. (J_j^l tlililc. LaJJ ^jjll 4. j~ll > all l 4jai (. D l Ua jll 4_s3 jl J 
u_ yA H SjU-?. t4jc.lia^l ildjjilll jl ‘P&ll ^ 4illl £-* A^JiAa 
‘UU^ ^^uiA 4iiil£ ^1 j 4^1^11 tonality ^^-aiill ^1 'j volume 
5 yii't j.. — j"' iLiajlj La jl jjl ~K"'al l Jjjj (jill jj-alixll aLiui/1 4 ja.jj LoA 

4_LVI jl all!j_lij>all ja 4^a jL»'ial l aiA JjiaJ jl i) V J 4^«jjja <jll*isl 

1 jar, Lka La^iV S^L^H <^j'J-^ jjl=" ^ ■W’J* 

^ • ! ■ ■ I I j■ -ioW l,‘r% «^»jl jl (JUJ J 4a±Skl j A jj ia ffiC - <iaxl ^JuLsio j! j > J 
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Jja AjJamuil pljoJI dlLojlaia *\Auij t _jlaill ^3 AjC-ILV 1 J 1 '»II 0Jji 

4_ui_jj i lVi'1 l"i j.^1 ^-a» 'il l jjjt'iII j jl jSjJI j toAJJI Aa._j.ll Ig-alAaJluil 

j 4Ja-ojjVI ^-aJlJ AjS_jiall jl AS jLiia Jl/ual (* na Jja Ljajl 

(jaaj Loj! tljla, _ja a" il)LajiVl.all aJA ^ ^aJI e_jxo3 <jV 

a j A jj l_ajg ^ j! 1 A_ni_<a »JI Jja _jii£l o_j*ilia Aj. Jj-aaj 

A__ia.Li]l a^A Jja JjjSj ^jjiajJajuJI jja !>l£ <jla tAj^ljVI AjIIaLVI Cj'_jLji<all 

-la. ^jl il*-a LlSulajj aXuLoj 

A aKI I (^jaj ^Lj tlialjia JjlS jjlj i..‘flh*».A iJj.1^ t3^J 

v^, <_£}LL jja j! jj (JajSTi A,jab 'nil dit jjxjII Ltxiu tA^jUill Jja (_ 5 ^)S.I 


(jail_aJLall 1_agIxiK'i j_ Ahj j tjjuajJI a jjJ IgjtlaL jjill A3 j1Via1I :1 aKII 

A—Laa.ll 'jh I.1A jjSj <jl JjSaJj tujgljj (j^jC ^-llaLl jjjjlj .jlc. La!>le 

(jjjjl aJl J =J ^ J] A nlMI jUaj^l aLij (J_y**al jjJI jaJ u AjA! >>) ] Labile. 

£ 51 OM jjl Jja I M l ,J.-^ all jj 3 lijSj (jl t AjlULi aIIrSaJI 4_ajUa_jil 

j_ 5 —a jl aprosodic piS jlju-aj ^ <^11 j-xJl vltaLd 

l__a 1_illc. ^jLLo p^lS (ji A,.la mail AjiialxJl CjLo(J jlaj ( ^A <JLi\j j* 

jj a ^jjSlI *• L^alU aLULo 4^a11 Cyi^ ^ ^£j_^Sll 3 <m *i\ 1 I e_)*ji3 jjlc. J a a » a' 

J j -n £- j j ■" 1 Wj jl J)S-<U J $li* Jya J tAjlill Ajlc- JjAjgJ ^•AII J^all 

» « 

P<J1 _3 Llli& <!LJ A^ill al_)^a %jy~a AjlS JALJI J a< > a1 1 ^3_ja1! 

jjLja jj! J. ^il l 1L> A^iaAI jl IS ^SlLaj A ^ajull l 

Jjjl'l_A J j 1 ■ -■ «1 jjj _J A_ijlSaV A.'la"..-! AjlSaJ Jj jS_’ jl Jj ^ a > Ajl 
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jLuuj j _jLul 4 l*-s (jlS jiuO Lo$_)V I jh) •(jj^a jh'u'l l 

«(3jI_u> l5_) j 3jj JjLr^jl “Cojj (jJc. ojJallj oJ j^oJI 4j.1xj 1] til jum 

connectivity AjL—^jj3I j L < ^j j^i ^ <5j^' ^ Wj 

i a—xj aaj^x> J-jSj II ^ noniimbic Aja__>iCsUl JjII* Ajajkl 

oi_ft jjj_ j j_ ajII g-Lli! 4j ( J . ^-iil l t> .lijJI ^CJU (jl ljSaj j 

.(Ji.ljiill jIjI (j-a J] JliJJ t_jjUajll 

jjJ_3 (JjlaJjil jbi olia.jjal (ji {3iuj L«j VL^jlj tl^Sftj 

£- J ■ jj j ja £«j V LaJj £t<ail jjjL-aJI ^ 1 l l •> dk-l 

j jn 1 La _jftj — JtoJ j (_£jjS 1 * 1> '' 1 V>Jm * 1*> 1 ^^ISII ^ju^ 3 jjJI AaI^JI 

A. 1 rt°i\ Vi a II J Ajjlj-oll jiilSlI t—fliliaj <J_)C Cjl_jj-a ^j-aVl jA J Lsjj Jj Lajli 

0 

^*i (j £oail (jAl'i/l «-.ftm.\H t- ' j Lk a' ‘W jJoxj l jc- 'ifLaSk 

* * 

ttj k\ll <Ld_& jjjjj subglottal yjUalll (JLik L u a ^ CjIjj*j Ikl 

4 qUVi/'II j^Lull (Jills JX glijj <_SJjSil t . t e en .i l l (j-a tllla.j 

_ tljVI tj jjll (JA IjJjS Ajfllj Aa_J 4 t3_?® LjSIJ pj (jl Ac„>«y 

# 

4_jSjaJI Aib-a_*JI CSX^a, jjll 4_L.uA <guJ ja <_ji JLail ja V-1j3 jaj 

Ja _ Jj ( _ s _ 9 ASjLwi—xJ! dlLa jh'i a l l jji Lau <_£ ^ ^-<JI 0^>Lial 

i^OL-Sl! £_a 43,} j LolSoJ jjS! (jLi'llj AallxijVtj AJLaJI 

_a. t^ki] iJjjia ^>1 ^SmVI LjS !iUij LjojI lift tjLyj 

. j jk 
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jliaJI Jc 4 jUS1I 

Lu2 I jL-qI jJ j i I _i_l! 1 a » />. ■! i jl tl»1 jjjLijl Jj2 LojS I WM . -1 

<_ s —lj <Jj—» j 3I i— jI— ilj) ajj—1« j* etadl l^J jJj ji.1 j_>«JJ ~g jjj 

fj—j-lVl -iaJI (Jjlj ^JihluU jl 4K cdjj c—iLc. J Luj^luU La jSJj tulsLjjia. 

t 

4iLa. Jc. Lc .yJajji 1a AWij ^cjjLill (JjS La o jill 4 jJLo 1I djliliill jjj 

—1! —9jJ jlSj 4 j jjj yi £2^0 4>ajj dj£iU j.i] JIajUIj jA,j]l 2±*jll 

4 j'" (J _jlLalLl (iiLaJ <jli ta.'lAa./i till j^l ^jju £ju^a jl jLj jlLlI j Jluva 

CjIc. jjma_*11 a djl j-iV l 1 ‘ L-v i i “ 4ji j 1 4 ■n Va'i-aj) 4 La, ^ 4j jo j 4 .UaL.ul 

J*! <-£ <jjl JJ J Jj^ ^ Jjj £t^.jVI Je. JtwjJ CjsJ Jj JSI j* j jk^l 
lift Jc ajlllc. t J^l**l>VI Jin Til l j -jl jaj aljVl ^IjCkiuiLj 

U _1C. 4wojlj 4jakjLak jj*j J ^C u iLa 1 >Lj 1.} aaljj jjll £jila_*ll jlfl 

I 3 J.\c~ - £jJat jlo <Al& |»j_u)j 2 ji-o JaS3 jl C-taj JLaC-l jl 4 jLj j ^ 4 jjA 
cJoUijJI Ij^J 4jC-LaX=kl 4ial->J £C-^jVl Jc. Jjuj £jla»*ll 12A <jla iLc-LuaJ 

4_Lkll j_allajl j2^.l ( ^A 4 jjjVI dllc jl r Je 4 

^^ i. i t >.. o J " ( j4ii]l'' JaLiill JLocIj <Jl)l jlajl l^DLi. j* ^-alj jl jSLoj Jill 

. JjLill <J-s3 


I-jjl j* j»C-jll Jc- jj ■ Lu_ ^» a V jlaloll IjA jl ^A 4j£jLojl 

CjI_jILlLo j—0 (_5_j-iVI -1_^-11 4 jjJI Jjlc. jj Jl j^Q ~ ' M ■ .1 ' jl ^ j'--' 

4l jt »■■!! j<a 4j-oij J^ijlj jl ^jJxua) V t Lg-^.Llj'V 4jC.Loila.VI *—ijjall 

I_lA.' £jiaj*j_: V Lijl jC. VLjaS t 4 Jj*-a 4jC.Lalakl .—5j Ja jljjsl IgjljiC- j-a 
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t * f 

jj oil J A 4jl j£jllj JJ-iSkJ ‘3 j3 jio JJC. 4jjl£o) jl g MiWi jl 

- >4* _J Jl ji V jill ('lUo’i^oll ^ t--)j » .to l l jl jjjiiSJI Jaitl jjjjoxll 

A _uljj jj£l l ■ jajl t—JjaJI j 4cljjllj • -"H 4jjrkrvll >^jl j^VI IjiLjl jj£-l 


fJb J _ ) $. ja. I^Aj (LjuiI jl Ljjjl l_JJXjO j& 4ja.jljAlll 4_Ja.li]l jo 

' j>■» 11 ji jjj] IjjjjI 4ia4ajjuilj jLaxioiVI 4jla. «.l±il 4jjjjjVl 4jj£ joli 


1_a (jlc.jjL.ij (4 jJjJx 1Ij jjll 4 j3jx 1I ojLjyi jo I gol l J^ o jo 

j__lIjjfijB jll ji jjjioxll jjffl (xliao l^jljJjjuill eLolc (ilj-il 

A _i (j__juau (jill j jojll 4 jI ji jl 42x1 H»~n jiTill LuiLol jul La ^ov^ o l 

Lojj La £ o'l'% o (^3 .Lita jiloll jLuijiyl ji ^»lc 4a -jj JaaJLall j t4jl jj 

jj i\ _j j jl 4 jui1j j 1 AjSlaillj 4 juLo 11I CAojlatjall jo 4joii j-lilLi LlsjSJ 

tA j'ltH tlua. jo 4 jjI-1j j&SM j KtJijVl 4x111 (jjxoJ 4 jj1^j <. ") U5 (_jl 3a. jj V 


jo jj3SJ jjjll (JUJaVl jl hOLojlj (Laj^i 4 jjj£o1I joijjmsuII CS* CS^ 2 * 1 


£_a i « ^C*iW -g 4jjaaJI <JjI jjVl Lia.jijj£j ^JcmImij (Jl jj V i^j U o'vso 

^jljll C- j l j-^'i 4-1 jg.i.H (JjSill 4 j 1 ji 1 jJC jImiJ jlj »*»,'% (jCliio (» o"r> o 
djl jill jlilsl jl (jjc Ja£3 Ijjjmo&o jaSfl jaJj t4j.u4i ^ o’VxaII j_gi jaJjljoll 


4 slid (J__a2a-oll jl Loll j& (JJillj lijaaj 4 j1S j! ^3-jJjjSjVI (jjLall 

ja V-iJ 4j£l j (4ilxi]l a3A 4£Ua jt Uuui (JjLj V 4jl jj lj>>ill 4jJajC." 

4__ia. jj^j^l ijljjiooll jo 4C-jjila 4c-joa o (jc. A$)i jl Lalxo jf)»J iilij 

lIjIc. j__>-ja jo ^L_2j] jo 4j£-Lo2a.'yi 4ojalL Lai jill vljjl2ik.l jill 4i-Lj jLill j 

0 * 

. jjjla Lio j clllll 4jjli 4 j joj 
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— 2 k A—a.jj t> jjaJj 0 jAa ^ J Ig'isjl >m AiUja (_£ jaj AJSAa Aajj 

i*j ^_ill A j^.Vtll i"ilc.^j <■ -«^ll j| j| - j j. 1 1 (_}aua_) I * '* 

j j& X^i <AaUlU ajXJI jl^VI ja AjlilS o jlt'io Igjlc. 

J—al jxl\ j*l t5 —‘I—$-y*J Aiu JaSfl Aluia £ I jjl ^ Uajia-a 
t—iVVI CjI Jji—C- I g l a ^juaj Loj AjJc. jjaaJI La JJsbj AAaiyj^JI 

A—xjjiaj j| j all ja jljJjX AjLlill J\ AaaLuA ^^A jAuill j^jLa jl 

j_jA Aj^aaJI kljl_j.lVI jl ' ** 1 ".’ o_jIjxj <1 j ^ *» ^ (1 g jA t*'alA."> ^j]| i" <1 *«<1 1 

jl jl iA—jlljl jl Ajjimi All kill jJVI (jjJ djl j_)iaJI j_Ja-ka ^3 aJo j«-v al l 

J—=k 2 k ja kliajll (JLaC.1 jl <-j j$£ll jl jla Aj>_jjlii^jx 1I Ajjloll ^ _ju_jll 
(J*—jXJI jl jl J— jVI ,jic. __)a]l (jijilll LallJ (kluL jill iS A ^Ic. jl 

c £ 

jl (_ 5 J— 2 kj till—ki Igja lil -Lia-j Iajjc.j AjiiaJI tllljjadall jl 

fr1 1{ 11nl £a ts Ja. (* <n*i% all jjajll «l VA*...! kliVla-o AjJLc. jl 1*. j l 

kliljl—*Jlj kli^l—ii=kVI kli. i .a 's'i iSjLo <_$! ^ Lil «aJlUI 

(-"tie. j\. s-. all A jjllfe jc Ai_^*j La jl J tAja _jJI aLia-ll ^£au ^j]l Jc-I jill j 
»n Ij j t Ajjli jl ya ja AC-^jjuaa Aa^.1 ..,11 A ji II •» I I j| AjjAaJI 

Lajlj ja>j |iA^j t^laJail jc> LlaJ Asl^Jall «_J■ *H A i...‘'ll < ^ j^l A 4-s 

-Atljb^l ^AJj^a. ja AikLall AjjII a II jU jaj «jl£a 
( ^aa klislal Lsj Cj jaji ri-JjLJI <Jj 3 La v-j^aui L$j kllalSj ^Ul djLolSJI jia 
j — « J — A)SJl (_g— 3 (Jl — aJI j — A La 1 1 a cLulc- jj*jj I jAj iJJij ^AJlxj jl 
jlA^jj ^JE.' jl (^j iAjjJAajll AaSaJI ( _ s ->aii V*l lAjalaJI klilc.jjAall 

. c^jjall jj-lc. ^Lilj (_>yl 
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jj) Lilijaj jal i _ tl * . jc- <uuUll ojia-ill L*-» < Jj~> n' j 

J—L\ ^ jjJ f+i\£-y^aAj a l he . J>U. j« t$Cj^aa 

>aa'. ... 1_iA |jjl t^ ^_)Li j-a a jIx±uia 1I frbjjVI (illj jl » ■ ' .ml 

j_Sj to^LAll ^jliS jC lllJi i_SJ*J jlj 4<ljiUaiJI ffrjbaJ J4ilail e-ljjll 

(_£jJ__j j_Sj t (J^jjJI JlxC.1 ^k Aj^uLlII ^^Auiil jC 

_JISjj ^ 4 jl j _J (j_C ^ j 4 a^a-a 4{\\uiya tliiM j* oj^-la G ml LaC- Lu*i 

.»li j jJAU. ls jj*' i>* o* ^j 

i4 _JC-ljjll •-' * •S'-s.f.W dll jjl- 1 4 —jjllalU fj' 

Ua. «1 (die Igja gluuiJ ■& 4jilawa dll jjl ^ if/u al jjjll dl U - aT^ -all J 

I &jjc. jc w_j j*JJI aJiA J~a£j jS <&} * . * 'ojb 4 as jl JjIAouJL ^1*^11 

jlill Jl li jc-jG Jll JJ 'jkjj ‘t$ “^>^1 i> 

J»«d, J l jjlala l—laJiS e-liiOU CaLaJ Lfra J J* ». r-»l l w_»j>lll lift jW 


(JjSLuwJIj JjwaII fJUJI li* j j > Ali ji lil ij^aJ l-J 

S j w - - -^1 J j aJj-^wall frjda J ^Afrliuiwl _^miSj jAj 

- 3 11 ■ >•» * 1 .. J i_ m..i ^A AjjjjJI 4 j K»I I (jl J*J ^ 1^ tj iSJiJ S* 1 ^ ^ ^ 

.LjSkU j^Sj J£\ Amaj^JI j>a J‘ «n l \c - (^-i/l (_yic- 

jjl < I_oLaJ 4 ^ il i l ■s i Ti \u i ^I a jlA (_Jl-o jl ^IIaJI bAA (^ l —^ W >*- ) _J 

SjjAj JS ^ li*-« jjjUlia bbj2l Jauj wlllAc. ^ ^IjS^I S-«^> 

j ; r. a *>l .11 Ail^ill cJ£X±y\ o)j c 4 4*Q« \ \ j A jfl ^ Uiiftll A.J*\LJ1 

.5_j J jl c j t - jl a •■» 1 1 ' jbajV JaS3 j_^A jljJj^U ajjUiJI 
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j* J\ JLcVI > j = Lo J oj| ^al£H (. juSull I^a jjb ( x_ajJI (jSLaij 

^—mlj Liu. ^ _II habitat l)— jjal) ja.iall <—^^ic. j 

l^ut —ill £—a 1—ijl jj JJ^VI VLasJ J «^1 jSVI ‘ jjSj jUa] LAuLuII" 

.AaljU j WXa joSVl <jaj ‘ecosystem ,jljfu)M 


(jl — A A _ja.jljjStjVl <— st— -liaa-all jl .ui_ill A _ial_p]l eilA AaaAl j 

; 4iiA.il] I CjI jjall (jtuLl L$J lijlja Cll jLija uLlujJ AlajJl 4jial l ijjlc. ajuaal l 

0 — a (ill—iAj tig•>.1*1)1 AnKa] i_yaaj jjJij V ll»lc- jiwaall (jaaii (jl LoS 

^ji_3 4 -JjAj Alia t—il& ji>f>a (ja ^liillj (_$j£idl oiixjJI ^^Jc. (JjluO 

— (JL.aWVI A—..Sl j A! n lj-v i__Jjiujl (jijxj ‘LaLoj 4.£t).Aa 1_jj! 

__£S1 JV JIijV 1-1A Ail ill L'.lJk.la (Ji-ia 

(jl lij (_$^x j ‘j»l jSVl j&a (jLai A^au)! aiA Aa-jpai ^il]l <ja lira .A 11 AjLa^C- 

l^$Jj tol^j V La J4*aSJ < _ s Jl litjjj (ji LluJillj jiiaJI (ja jjSI Jjai (jkii 
ClXaUll (jl : J11511 jLoillj pljlTyi ( _ s ic- Lia.jl_jJj_^iiVl ^Ic- (ja3_^»J 

(_jJl AjjJull Aliall CjIc- j’u^all (ja (jllaij ^jjll lillj ^A ^C-lllL (ja^l oAu*._jll 
(lLa AjclalxVlj AjjUl!) AadJt CullUJlj jkVl UJUa. (ja eilA Ajuiaiij La 
(JV-iJ—u'i! (jl 1 —i J*ij tA3ai%a)l lg")lalialuil (jLuU lA.ia»j 4 ~ia. WA L» (jJJj 


CjliL- . ui _3 V] A—j eiaiLall AjjiJI Aliall iUllc-ju^nall (ja 

-4 '..^l .. ;V....-...|' aJjJSjuj 


lai3 ^lj jysj ^jJc- (j_e£i (jl 4lilj_)]l Jia La Alla, lilJ 

(j^yJjlaJI jl liLajall iixja a jliwn Jia A-saLi. tjlll jjL’ Aijjla l—iLlSjLa JLijll 
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Uvja ■ ^ J_£ |jj La (_Sj*j (jl £V ljj£i_5 tjJJI li^al j 3A13 

c^j-JAajJI (jail (Jl£jil ^451 (j^ 4 j-n 1 j. 1 I C-iIj jn 'i ^ l l j ^ 3 * 4 j jl 'll ^1 

^_lc. (J_illl ji (J^jall Jla*id e 4 j £Jjti 4 i 4 j 44 aj (jl jlS-aVl^ (J^Jj 

J_*illi SJ32kj-a Lgjl (>a 4 iij Jo (jjSj (jl JLsj jll •‘Uaiill (jl 4 jj t^sJll 

4 _ i ^-j. -s- djl 34I jaaJll Jail Auoaj^oa Cjljjl ^ (Jjl (j^ LjJ^Aual (JaI 

(_|j(j 1"i l jjVI t> 4 A J3J (_Jj 3 4 jL ^Al! Ljajl ^jLa'haij i l& \r> >o ojla. 


( j ^ jjl gtjjum j f l_jajjuiV' (j« .^34 1 j HV^ J iseli£ (Jll 4 Lii i i . iV I *^U-i 

3^-11 C-LL) Jl (j-a 1 «.J-vJ 0333*43 (J 5 I I31-ajO (—ul£ l$jl (J^Ja-ttll 

.(SLxS 4331.3 (jlS I j] li&) tSf^VI 


3 aV I (jlxjj La4io (jLa.^1 t—lllc. Ji Jjjla-all o4A (Jliol JoJLal^ 
(jialjjil (jl Jl ojUi^l (UajUJ 4ic c IS ill 3 4-i-lll 33 L 3 J JjSaillj 

( 3^11 J^.>»^l ' (jiiljaVI lillo jA "aInJiuI V 3 S& J*J 4kj J l C 3 I 34 SM" (jl 

(jjl_iillj _j__uull jjm <M ( 333 U La I 3 A 1 S (illil 4 n |-|) 3 t4AA*-all IaJI (Jj*oJ 

U-J (jiiSxll Jo 3 4 (^ 3 l 3 jJ 3 Jl£ Ju Jo JjIj 4jl Jo gj^JjJl' 
^»4o 4JUJ (J£*jl 4jl Jc. <—illill J (_y 3 . 3 l 3 jSjll jjjjll ^40 c SJ^ 

- n'q\U 4 ' 3 3 ^ ^ 4 ^ajlS 4 * iW Jaj 4 f n 3 Jlo Holl ^JxaaJI I 4&3 t^ 4 ajll 

. 43 S Jl J*4 Loj Lului liliu Ja*J 


( 34 LJI (Jlaiill (Jjl-ill «.! JluiV »JlS 433 -a. (Jc. 4 K ui . aH *4A Cj 3^33 

a__a 3 ^jl £_ilj jj—S-aJ lil—li (_)lli<a tAj^klll ^j! j43 jjLuoj LiS^LwiI 4 sl~v ( 3 ill 

( 

C.I_ale- 3 SI 3 t <iui (j 3 jia ’l ,0 ^Xa Jc 4 LL 4 X (J Ja. Jjai JliLk (jJ^Jjl 
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I ii..m a jowma A_ljud AC- j A AjUxjll A iQ *v 11 a .IA jjb. 1 j M~W I j^w jl jjS jVl 

^Jjl_jll i ^ya oJ&AA aIuiLx (_$Aa (^ylc. will J^y\ <C.lik-3 tlAjjajj will jjVl laLajl 

(^jAlloll jljSUyi 11a Jilio ^ Ijl jj t^jAall jJUJI *Uj J£ Jjl jJIj 

^ 1c. (_>*1 j—jSjjI j_xjA Jj 2 wj jo 0 JjkVI < 'j*« •—^1 iiLJI J^li.j 

will jJ^\ 2f-l; JjluiJ Ac. JjxII aJul jix j&Ua-a wflLiA jl <jHjSfl 

aJALx 3 i<< Ail Jc- 1*11-1 I La Uilcj twill jjfyl JaLoil ^ L o liii x Ic jlij 
£Jjl—J j o i > » <J-j-ll£jJ jxjA J~aC ^ ^jxxll JjSjl' (> £ J* ^ 
i;j=w j£lj t(j i'i"L- jxj^JI £_i_jiui ^^IAj a] lllllj A l-w x Ja. j»J t >nj« jfrll 


I ' »*» ^*il' will _jjVI jl t Allilax A K .*nl Art jll jj£j LoJj a _j l*i il l ai& jo 

^1 1 iA i ^jl*i ji LtfjLl AjI^JI i_gk lla’if^l jLxj t Luxi (JJ* - w_l jia ^3 I gjlfc 

^yijVI J=3jxll IjJjlai Uaxi w 'l .x ^C (jujjSjjl jl£jx (jo ajjaSfl A]a_>o]l 

11 £ I■- si ajahxll i jiill aiA ^ La^Sj jjSI jI jx LiLjal ^ wlij^j tLSjjsl 

I gj ts lj jjAi AjjJjuiVI wlAjjiai] I-JJJ3 AfrC JCiLa Ailall £wJjilll jl Au 

jl Ik_klalj jJojj t^jayi (jajjSjjl jxjA ^iSI wllLijaa. Juo l^-Lx AxjH 

_II 1_jLjal jx fjHlI fiUll (JIa ^c. f^jloj Hal ,_>a jjSjjI jO jfrll eLbl 

tbiljaj ^ ^$1 jjfl ll JjI A*J jx Aiwa w_all AjLb jjLajii V a Jp3 (J>la a jla 

_£SI IjjlS (_jajl£j_jl _jo_}A w— i j . t -i . 0 jx jUJI aVjA jLi (_jia]l -iLx LaHc-j 
Ujui] ^ Igjlc. JjAJtll |»J (_pJI wllljjSfl jl J^-Ia ‘A£jliS?I f^lljiai (jo Allla. 

tl^_=w Jjjla (^1o ^ frlijil HSU AjjllJ will jj wllilj 

j_a Ac. jii /i_all j AiLkV Ala. _jo ^ (jjjlLlji jxjA will jj jl Aa-ij 


^ 1 (JSUj ^ j (jjliJ (J 4-»uJaHl JjLxjJ £ LS^J? 


673 



jjpxll liUj jjt IaL/u A a ^gAj (At Vila dlljjlj a AC- (JsJ^a ^lc> 

(. ^jAI hxi A ^ 11 >»j1 (jjjj ij eg* ^jjll I AA AjlAj £a Ig jlc- 

(j* jAyj jajA t>o S ji.llo (JaJ jj VJ J$-1=J V (J 

l__jaj__)il ^ a Aiuj 3SJI j oIsAaII a ,um"i ^jJI ^lill Ail ja jjs Cy° (JaI^aII 

jja S_jjA,Vl Ak.jAll j^3 J _y»jb (.Lul jjl ^jj ■ >-»Nj Ijjjjij 

A—ic- j^jAA—II AjSjll (jc. jjjlajll (jl lil (jjjj IaSa j 4 jlill Uiajl I jaAViui! 


. LkAajl lgj3 ^llxa (JjijjSjjI ja^jA 


A jjall Cllc- j U ^ -i a I I ^3 ^Lull j jjijll A£.jxj (Jaxa (jl jlllb jjAatj 

A—jj^ji A jjsc-I j^jII iAUj ^Jl (jJ-sallj I j±i£ (J^Lauj A3 ~ (_^i jjSjjI _ja jg II 

A—3 (Jil jjSjjVI (jl (jJc. (Jj1a£ ^i£j V lAA (j£]j 4 (Ja1uLui ja jgJI llAc-Laa. 

^ Ij tjjlj (Jib (5All i^pAAll _jj)li'ill -jA AjjIj "A^jA" jl I^jSlLuia (_£jiu ia 
I iffi (_)a jjSj jl ^AjgJI (jas>j lAsj Iaj3 ■ ■■ ja_j$JI 1_)_3‘ ~*\3 £la V] (JiU 

Aj_^aJ Ailsj ,ja AjSja A_nj (jjaa (jc- (ilia ^^3 AaaCAj cj_j jjj u>a 1I Jlc L^sJ < 
Sc-I—£11 (j—a jA3 £a t _ g cLa'V^VI (JaIxjIIj JaxIIj (jjuiill pjhm (.')■■>a> u 

II (Jl»^iiVI (jl£ (jl jjjoJaj 4(jjLui L?l (jc- AS_jjc AjjjaIIj 
tli—il£ (5^11 ^ISJI (Jj-walsi jjLuaJ iIAa^LlaII (jail lj_^A_ja^ IjaI AaujIs 

4 

I—J2l jlji£j I.') jl^j tl frjIVvl j Lft^ajA (_ 5 ^ll JSIjaII jL&ioj 1 A- IaLla 

t”i?»l'n»l l^jl t*llAj AjUII ^^-Ij 1 «>C<I A.j ^-v-^1 1 ^jljAl 

* * 

I aJA AjAjaII jjLill (jA ^C^l (jlc- Jil jaII l ah A. a ^LaAll jLiijJa jljAatJ 
^ j> u i (^ y j J a a ll (jjA ^llall ^gJ^j ^gjl jiluiVI (jjA LIaII i \ya c-lAijI I g Vjj 
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jja 2 aViA. * j\ A aK^. /> Jj|UL cJ Aslia-a (Ajl jjl ^ijA1I_j (JLatl 
J Ajyaij Jn-iju La jlSa J ^aJll Jail jl JjSj La (jl jj $ (joul Jll 

l—iajjSjll *AA (jlj (JjA*j Jj ^tiaj <jla 4la$a J ^aJ Ijjj 4 ja.1 (jl£* 

■t illa*'U ^ a - g ■" j j'i^ ^ jjuj elijjjsl LaJj (JliljAVI Atl jj A£jiuLaJI 

f*S^ti_-al -v (ja_£Sjjl jajgll *Lul Alltl j tAjjl.> 1 1 . U I j A jMffil l 


^aj|Ja ^4 Aj^a^all ^ 1 ^I^slUjiI ^ lfr ^A jl jliuil j 

j mi ti l tljt jLia t * 1 ^ LJjjluj 4 1 LI ^^all /( a Afc ji i a 

(ja_ sj £*2aj ASA jpSVI £CJjtail (jl <jVI Jaa-ljj 4 ^jj 1I jJJAUll 

. j /»L» Ajl LiJajI jX Uj ( A9 jUu Ajiaj OJJS ^9 jll lift pljjl ja (jJJjAuVI 

* _ 

| j_£j JjVl 1 *yifl (jt 1 «V«A..« £iall - 7 - ->■ £_uj jJ jaj ^jAalj ola«jl (illAil 

2_jjajll JlSj^lj (j^ J liLjj L/ J 4(jajiSjjifl L>® < -r ) 

IgjjaAVim.. ,j 1 jlS jll tilljA^I cliilS jj]j Ika jJ=uj UulS ^ . ll a^ a iV 

(_5 j ajll (Jl 'VI JK >al (jl (j—a Jjll Jt-j 4 <uij jAxalL) j»A9JJ ^1 

j[ no'll' (jjU-a ja ^ '» a j^Lj (j»aajJ ^1 LaJj eVjjA (J ? 3 (j - 4-aAaijiall 

^ j*' (ja jJjSj £palj jj ^Lui jl _JI (j-a Ajli 4 ^jiluiaj ViJ » wJ -la^ 

g ^5 (_>ajSjJ J-aj$l 1 (jJJ jjLaJ f*a dj-la. US 4 jiJ ^aaj Jj J&u> 

- Jl 'I am i J 1—ii J—A ijJ> to J^Uall Ajk.ja j)C. ojSLJl A 2 U_>a 

^A (jJl jadl (jjAA Jt AjUVI V(jJ>ia pi£ Ail <—uU Ja ?"AiT cSj-Jl 

* 

Aa j Jt IjjA-aLa j>Sj ^1 ^ ja jll JUaajj/l jV i Aa.1 j J J Vj j**j :LySJ 


tAjjAall (JLiUaja_*ll J JLaJl jA UUa ULu ^ytUlaj/1 (JUojjfl (ja Aalj 
2 _ujj-o— 11 j - 'J ' It JjSUII (Aj jjl Ujj Aja-ilsV 1 ( 'l l n l n il jl nlo j 
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‘ .1 (J-ll A-ulajj/l Jl£aiVl Jc- -iiStall J t jl£jui (_5^1 ASjkidl 

(_3j—ixuJI (JL-ajVt jb jlall < jl Im Vl j^i 33C. Aai bjl j jl ^ji.a La£ jSLi j 
< _ s —3 J - > l l jA Lo£La "(jjjuSjjl" i * 'I».coa. -« l*-*^-*j La! j j£j 

<■' il»-n'-iJl 

Aaj‘rt ill AjjJjII die jdaJI c> (jjjll jJI jsiuiVI jjJaall ja.1 JL<o 
<_S—^ jM tliL^>laj]l J j jjJ <1 jl£ 33j lAjjJull <JjS*JI JJ 

O—& ftj —;jiS CilAjjjlliiai jl *_ij*j a_ujS ^Jjla Jj oLij jl 

_>*-a—*JI j—« *jaakVlj Ja*j_jll jaalajAlI Jc. dlj£j Ailll ol »u.'i (Jjj-cal 
jj_j La ^3 j Jil j upper Paleolithic fj-iall ^j^aJI 
(J — lAJj t jj —ajll ^»l3ij—uil (Jji Jc. (JJoll l^jjjaC-i j ulida-a Ad-j 


£'j—j' <j—a l?m j j Ijj*j AoizJI o3A J paleocultures Appall dilaU&ll 
A_jsL A ij) (Jjl ^—lc. Ljajl (JaAjuUj < AjsUlaII J Ajuioll die. jjJI t-jjjjdj 
La^oTi/3 J li-a jJj*Jj-all jjAA J < JA a il l IfrlL La liui ^cdajj 

e , 

Jj (_j—3 1-aA LajJ ~ Ajj3aJI jjjUaJI Jj v_jjSI £• jj j<i Jtsj ^JSJ Jt 

e-Vj — gj AjJjII oj3£!I J jjS 0 JJ J ^ba. Jc. Job ojliill o3A I_ila^al 

, A3 jklaJI Ailil i_iLauS!" I^C-3 jI o j jj t^jd-ill 

,jj J— 1 A, ., <u 33 ^C-l j* ^ua tidal (JjUajj ^!il£U jalia i—sLioSL Jjill j 

,_>aajj) Ajj jA^all Aaa^lSil dll j3aJI Jj djjSisI JLjdLull <__i j. ■* jl 

jl—S JLj3jLill <__iad jj : JjSj J]l — AijLlall ^1 j-all j« lidaat; jSilL 

c-L-'l -lie JjA^all JlfjJI Aalu AA-ali, Ajdajc. Aii! Adi j t^AJiUI jC- I Js.le. 
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ilul£ Luj |»4jl_pa jL aisj La (jjjxiS (jjisklj l$ja i$\j Jlljiibill 

4_al£J jj$Vl jbi.tj^l jV (jSJj t jjJ.W-all jltlll illlj^a ja 4_Oj.i=i_« __£S1 

I^Jj tbjjjV (J'*'j aibill JjiLbJ Ajlgj (*-0 Jaia sjJ t.Sj.Vs.W (_gj-s.-s.il j.^-s»ll 

t j. j\j . 1~ ». ! l (ja’inlm jajgJb l^-ui <—JjiVl (_jlc. 1 jjjuoLo jl£ joj£ Aa. ^^llj 4jl 

* 

b_JA._jl_jjSj (j t j _ll jjJj l_ U.1 ja <lij 4 la’i'l ojlA jLoC-1 lc-1 HUIIB 1 Ju 

t5—l' c s4A^ ' (jjJ' (jic- ^ jj-^ ® (joj i(_gji.1 L«w_jJ jjSj (^11 Cj! j-iVl 

<j SJJ till!_ojLuail JL (_gi Lo Aa. JJjS jail a jo-s.j jail IJA l$j ojl3 

l_)jjul ililjiilj l^LLujI j 4Jail'i LagjS illaj (_gill jl£aJlj jlajll -li-lal 

Jjui J1 jl j£j Jb jj.W j i4_uj2 a jla 4 »-s.1 j^U 1 . >»jl ■ >»■*. jgJI 

* J -all CJjjVl (jyj kjjJI jl La£ t (Jb j.ljbi]l j£. I jjkj I juul jjj-ii-a]l 

ju_jib Jaxa_iVl 4jJaaill ill! jJVI j bajjlu jjj 1*s ail j«u]l jjjj -Lolslall j 

t g * * ^ 

0 J j - -■ Jl jl jl (_gj .,aj t!_ataJ 1 Li Jml j ILsj 1 ifl-f- ^.13VI 

lj jl°a 4x. J la jail ^ a_a$J!j ^ a^r.Vl JlljAiLiill jbail jC 4 j*\j . ■^ ‘sll 

(3 kill j 4 olaMl tb j-s j—a 4 akloJI j jilJ_a j_j £11 (jaia. 

■ (Jjjia (J^ -*Ia^S Ig^aC A) (JJj ■ W jj ^ 


£S lajJj 1433 jj£l ^LJ jl! J llj-C. i'~l wl i" >1 a a W^i jV| j^j j 

ja jjjSJI bijjb (jfuii baJ JaH jjjA=>^ail jjoll illljjk. jl jJSJ jC- IgJS 
j_c. ill!—jjj < J C . Jjjxl! fij ‘ L> J J jl jSj jJ jlj I JUj-liLill *libjk. 

£ —?-J4j bsjja] 15^ j- baojH Aiilja. jjSI 4aij jJjSl 

I jl—A ( >j a >>>!j tilllaa 4lui I I C, i < « j VC, « i < jjj La 
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c Jb jlibalt Cjbjarw ^Oal j-a (_ y? > *) (jLa AjuaSi ^^o-ajll jLLyl 

_3 i « ^ 3 a*ijvOI jj-aa*JI (jx Aoajjjlu blSj (jc JawijVl ^ 

l > < Wi 4_iiS]| liA ^Jajj i4A*ji ^ •, * • • (jJJ £-=>-jj Iajj Kafzeh Aj^sIs 
( jx a! ojjLa^a blfij jV tilLij ibsibul (_)bj ^ i l \il l ^ l» jm (‘j I i_}jlill (jl jib 
.Aiaj "l *, * ♦ • (jc U j*c Jjjj V Kebara I jbo£ i_a$£ ^ <Jbj^jbi USa 

lg »«a‘i Aalalall ^3 Lilc (jjj.la_aJI jjial! (jx (jJauaill jl !(_£jiJ 3 jb*J ji 
-j la'I (j ja»aJI jj*<axJI (Jill_j.ll - ^AVj ^1 l xg i<a bl jl Lo£ JauijVI (JJ^xll jx 

. tlib'■» jl Ajjl w Lajuj ^cjjl ji 


jjj La Oox (Jbj^jboll <. '» j.a jb-lil jjaA.bll jjxSJ La I jja£j 


dj 4 _uidljLajl A^ i> i\a**i\ l f- clliJa^ 4 _iua * • * j 

Ajj^aJI jiVl j&lj £ JJ J=*^> ^ JJ CpbJ r^tiwaVl 

tilljjl j 3 -laxx Ajjxl tlilj 33 (ilLoJ Lgllj iLilac- A 3 _jSUx Lg_iLj i _ya jail 

£-bxli £x 1 jilSa (Jbjjjbjil jl (_£JJ (jlaalill { _ s lc. (jial Jpsl AxJj tlj 4 *J joSI 
i_u! tlua> H joa.VI ApolaJI j j ■ II (JjL~k. A jil^all j_j.l AaJaoxl l ^3 > a »«-il»II 

I j_& Jjjjj tJLxbVIj ftlSill jx fJkl (Jxabll ^^Jc oj-Jall j bjSII jb •lliic'iM 

vi» i l J (jiajoiall jx c.U-laJl (^ajjjuull jjjSoll till j (_i_j*jUI (jl jjjI n »a l l 
^gjlj .13 i. nmi i <_)bj-libill <—)_jx jIi £x Aja._jIj£jI Ai. nS l jx jLLJ ^ j ^ ill I 4 I 
ts _Jj <_a_lall ^la-all ^a JjSI OfrlsSj t aj<-'ll ^yi ^Vi^La (JL-aoi/l ^ ASjlLall 
f.\j _cl (jOx (Jjic (JSjIij la.ilal j jjJJj t.ljl^ll t " l l. bJ a jbuaul bjjjl 




“=J tP- 1 —-> 


■ (JbjAibjll 


LJja-ui jl 


;Allb]| JjLill 


678 



o < <)■%.. ^1 jijjj Viuj l ( *>g^ Lial j < A . uW Ail jjlJ ^A jlsis! J 

(jj'^1_a jjSil i_1j*jui ji jjj-aJ £a ( -i g m<' b -lljU&VLl ^Ajjaua ,jll 0__>laJl 

SL_j^Jt u _it j.>»T m frl£jll t^n** $^fLJl ^ta^ll I j*jA Ula&j UilS (jSjS/1 

Ljia jfl^ j^jll jjia<a3l ^_$i jA ^Sli il l (jit ej-iSllj ojSll ^glc- Aajlill 


A .-ir, J^U (ja AjjtoJI JAl>ill e*l ji ^11 licjji j* JJ-^l ^ 


u 3 Jtijl il-ull 1$—ulc. J_pl' a jisJI JDLk Aji (^l J^ij (ji c5ja-j 

< t 

dll jX±_J Ajjjj _uijail Ac.Lu-all La J] £a.JM ^ dlC-Li Ljjjl 

i ‘yi a—^1 1 ( ^ 1 * *'l o i^xjlu A^ J i»»i a A&l u <**! t g& 9 ^Ajj r^ TV 1 1 

(j j.* 1 1 IflUi (ja jJLJl (ja jsJ pUji ^ dljaiijl LoEia i^^all jaiJl 
jj ki 1 * 1 ^ ^ Jja.jll (jc- 1 jl\& j JLj^Lull iluA j J As-Jj tJaaujVl 

(Ja (jSlj t jaaall (jail jjfl L AjI^J (jc. !>Lda3 j&l djlj-il (ja JaLuV 

> \ s. ? < aN". AV I Jalia jA (j' j' *Aa*a»JC- A^ili bJIA 

dl lj J j3 1 jajjSlI Jlad ^ o ja JjV d-Sjg-k Ac-jjlall j a.ii*-a]l dll jjfyl 

jlui_a ^3 Ljjjl jlE- JLa3 lilh -1*J dljduilj tjjiaJl i—iVl djlj*a*J 

<<duA_aJI ^gjajjwull (jJjSdll (Jjj i_jj*_dll (jJjS ‘- J j*ll (_d! (Jj*^ 

(jl—S 1 jl La Ikdal J ‘Jjj ij} L^J^' J^pM 1 

_d f- 1 »-'A l LLO a. Jj—a-a jA ^a.jljjSjll JA*jll l^A 


jaA ja CjIjjVi Afcluaa j^'> dale. aIILI .mousterian (“) 

JLia ^'1 j ■ kuaj» JiU. JU^Lilt 

[^a. jiall] . ^ ea _j le MOUSliei* LaijS ^ ^5>a ja 
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i' M.wM l lift jC. UxJ Ja5 jSj 1 _|J« > Jl o jlA jl J JLjjjjLnll 

Ax.li^_1 oj_J3 jj_ J ^_iJal J (J_Jj j'j/l LijJj 

jLi J jjjiuUi_II o_j_llll " ■ ■< *i A Jjj" A_jjall tlilc- _Jl J 

I—« ila Imu jj ^ JbjjjLull «-jLIL ja.1 (jjjj ^*^ChateIperonian 
JLLul Aaiall clilfr jJuaJI olt> (J x l du J 4 4lbJax 4j V £,« « • jx c_jj3j 

Uj 

Cjl jjl A OJ jl J £»JI jUxJ A 'J)» ■ ^->11 jx <J*aj I i& (JS jSJj 4^ ^Ax. jLj 

jijjjdi . Jl j»<~-j xa^JI jjjl_A> jx sOa.1 j tlijjx LxJlaj jj£I Ailsjj <_Jja3l 

jtii jl j t>j & ^Uui jj jjj c_s^Jjia.VI AJc. t yA j “ > ’J w 'I j>^JI jx jjjjujall 

J jiltx.JI jl Jjsiai jiajs]l ^^3 t Ji Jl jjjj ^ i >> jjl jli lillj jjlc- o jdlx- 4 JOj 
4_jjaJII till j3_Jl jj _3 A ij-ijuLa 4_J *i Jl^ylj (JDLJjs'l lift jC. 


ijjIL A_jja tlili j*>. j ^ 4^- 


slLisulj A-lc AxLls-a tAx._jjjx tliljJ 


. (JljjJjLnJI t_jj*xJ 


jjl (jl j jj 4—i jxo t_iL. ^r-Vl jjc. e jjJa ^ jxVl (jij Li jiaj I jl j 

< « 
Lixx (jjjLioUx f-1 a^j J t4 J<ll " (_JSj jjxlAx Ijil£ (_]Lj j-liLiiil t_l^*jx jl 

(4_3jj*^dl A_jjAaJI ~j'JI jc. t-ajaL joaj jLlj ^_JI *> jl£ tLilk j 

^5_Jl till_ijjSjl AxiLLdl 4 —Imi'iII jl ^rVniiii ji Lil I ;!)LJa jju-al A_xUj 

4^ kti_J jj VW J l ^jluU 4 A 3 UJI AjjXjll AajuJI £-A AJjjOX tlljU ^-JJ 

J_ic (jJ^jjuiJI jl^aJI jl Axcljll Aaa. 1I jji AjJlla AxJ ji j jj Lilajl Ij^Jj 


a 'ini" j ‘Llja jjS jjjuLjt»u sJj ji "tliUiaJI t_i^S" jo jiio jM-VI 0 

[jXa.jp-cJl] . uj j£, j i=L^ j ^jill J *y ^ U ^3 <£.liu3 J) 


680 



( *_a 1 * u 3 b> 'I jjuuj ^ys Alljll UuLcj LaJ^La jfL ^1 JtjjAiLnll 

'V' (jJa—XJ jjJc. a jilc. l ^g'jl \' jC. 1 ftAtj ^_5ill (jJa jill JUc-1 

L cl.n -'<1 (JiLaj (JJj Lll j2jjj * »■%.! *■*. II jlajj Lu 3 tiLuJl o jA*ll 

J_suj 4<Jtj jAiLjll j* A=J jl ( jlmlil S^C.15 ^Jac| ^Ja*JI 

(J_i.lj _ill IgjuJaj jj-uU ( -> hi Hj 4 -LijjJI Ai.jliJI jaI iwii 

j_lall (jl_£ Lu> lllA&l a jig f -.g jj jl£ Lajj 4jl U1 jjjj (ft jy irk,II 

(_JJJ ^jll li^^^Lj Jj£Vl (iJ-ajjJI lllLLoC. 0jljj ljLa jl liji All 4^ ^UjLji 
ja Aaj c_i jxn — S_j^A&JI (Jikl A l_j;uS £SLi^yt ^-2_yo ^ (JljjAiLull »j.>ii jl 

(jla Alla aix-a (_$ j-aj (Jlusul jlg-=». ^$ja1 jSjj 4jl ^ liLill jl£L<u Ajj*j-all 

.AjjAaJI Aj=kj^uull AAnll lS 3^ ^(Li) 1 


J—“JfrN 


(_ljj^Aa j* LiIt^-p Jlij-ljlaill i i»iu jlii Jal 


‘ _ i wai ibJiklj A^ jitaVI AjllijJ (jic ^jlsll j Lal^Uw jJj j*-all C LcJlill (jjjjjLui 
(Jl'_j> ’ll .i'll jjjj 4 , >.1J AjLij Aa.jl AaU lift v.. lia-x j (^AjI-iC-i Ala 

^ If- I 'Ajjh ILo AjjjSII AjL-aVI <--Ij»jA 1I (j-o jjjj jjjpAAoll 

AjjIah.'u.dVI (,1iU..i.iijj 3I 1 ,i >ijl j ^llxJI j!ilia.VI '.lllji.oC ^J_)lj (_£Ao 

jl j _a Jlla C_J^)5I (J*Jj «Ajjl jJuuiVI (jialittll J JUA^JI |JlsJI ^ .1g»II AjJ__)S 

jjj£jj_«Vl (_ji (jaiL-ia^fl (jlStull lAa. Ajo_)4jJI _jl majVI aJUx ^3 o ..W ) lilli] 

I j I'* jiajl_all jl j *■ j ^jLUI all j-a ^c._)ll (_j-lc. j < jl^jS i—iac- 

LiLac _>*aaj li* jli t jjajjill jjj Alljla ^^ill i_ij_pJI AjL^sVI >_i j» ■ al l 

% 

jl S a_al 4dl_li tliiacl ^^All Ajc.LoaJI Aj3^>*JI ojIjVI aJIa jx Jaai It ja«. 
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_a ^_1c. Ail tllljjjSill JU2 j jl iAjljjil .lla L-uiall _j& (_^a J-ojl 

— A • jjjj La LjjjI (j-a Jfll jll (jia_jaJI jbl (JL-aj^fl A*J (ja (jjljVI (JJJjsll 

o j__A \ . >i 4 r_ 11 < i 1 j»l ^j^jll tjjL. 1 ^'AjLcJLj ^ • 

t-Lsd J—S JJ—S Ataij -L-aill ^jic. Jx>Vi JjSjJ CH 3 lj-V> 

j M ■^■N.l l (JlulSj 4tlll J-a*luuill Ajj j J jV I (J!>ljOki J*-at 4 jja*-all 

til b j —ft cJjua (ja J jaJI (j^ 4- (j44 t5^ JJ^I 


- ^lA bll £j \JJillj Inmi AjLmljjll ^jJjc 


t_aVT i^Sa <jF ic- l^jii Jaujiall ^p-Jl (_yaj3tJ init ia l ! ^JIaII (jl t_S 

oJ__uo AjjIaJ tillable-j <Ajj_)^ tilljjc-J AajuiIj till jaA ( juml l 

(jl _a (jlc.j (jjjjjjjVl i-ijc- <ilbl Aa_njj tAjjjSfl t>» aJ_£ia 

tllljlS (ja jij Jstljll aAsIjll (jialj-a^U A^ajlioll t .l l. ATnl ALjIi t-.l U-J 

$Vj ft (J*a J £—1«JJ {—.Ij —4J AjjjVl jLioil tPll ta.lj.Je. 

^gjl ljj£j| jya f.lili.1 4 -v jTi (j^al jaS/l a 1A tlla jli Atllallj (JAUJJ jS? 1 

^cll_ill ^jjaJ l £jjjll a_)2j ^C-J (Ji jii.i (Jj tJala (jla^all “Lajlia (jic. a_pfill 

(jiil j-aVl a AA lij (jja. (_jSJj itjliuJl (JJJ till n> 11 (jUaoll £jJ J J^liill ( jC 

jr jl j_jll _ic. jjjJ-aJJUJ tVl_>*4^ 1-^C. (Jal (jlS»ul ^1 Aiaa. l$-ulSj 

ip.1_Jj jjl frljj ^Aik-OAJj lilisj {jial^aVl a^A (jli t pg’nj LojS ^ikl^ll 

lijSJ ja^l ^1 jj! i<ajlLoll tllVba. t_k*jJal ^ blilc. AjjjVl -i=tJ tbjit 
b jlj—111 loA Lo^j]j <AjjjjjVt U>jl_jjlSall Vj Ja*Jl 

4'■ <-v A^a jiala p (Jj t Jj- la JI ^IIaJI 4_ijjV 

.^Jjiil ^11*11 (ji 1 jLiajl ^ui jl j _>j£! AjjLjjj AajjiI j 
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(jJJ Jc-lijil uS 4jLij 4-^jl Ja^j 4jajjbll Jill oAA (j \j 

^ _1] ■ ijW'l (ja UajjJij (jAla-all "(jjjjLaxUVI" JJP-J 

lajjj to Jjijua 4 jaI£ja dltcLaa. ^ ojjLila JtijAjld t(j__Jill 

A_JLo (ja i_jjSj to <_$Aw jjJc. _*aj$JI AjSj Jc- Luja. Jjl jj*>» 

A ''j'i-v i ij. .*■ i (jjialajo l_yjl£ A*] tLjJjl ^ JL-ajiM I^A Jj9 t<ku «—ill 

^ llj ,j iA^I —11 ^ji] IjSJjaJ i-Jjia. t> IjJlol JjaII AjajjAii]l AjjJI 

^ _ 3 pljjiil t')ly* IAj Lifujj ojj^aall ojaill oAA pljul (jSij tla*«i Ja Jj^l 

( _jic- Ajyaallo J\ tV ^1 v_ijja. ts^J 1 J^ j cs^] JISojVJ 

^ jljpllj L.M*Oyi_> > ■ .mI Jc-lii jl t _ 5 -al»Ji jl to j )\ > -ill jl 

JtijA—iLull £A JLa —a JI-a (J ^yjjaj Ajui i Jc. IAj AjU tjAjUl 

‘ * ’j ^ II ^jll liA lluJj t J I kVT /U ^gJjVl AiaJll Ala JI jJ j_Jj ^ \y> ^ 

.tilAa, La j*uSu Ajaliill Jj**aVl CP j'l (3_?& Lp 

dll j—ixjII ^"^fcal JLoj I j y ■■ 1 4ju_)fi]l i_iIaa.'^I oAA (jl J«a jll 

J _S JJJ JI _Aul <_$! AakjJ V <j)i t(J ja»aJ Jj-taxll JS ^ Lo*»a. lAjpSlj 

I aA t|j aX*i (JJaII LjjjI .jUa] I^A v ^i A a . tl$. » . A £-dalj 

^Ia^AuiI I jIaj aI — jLajll £aa.j <> aj £ ll jj£l (jial_j-» ^-a ‘ 

^ -'l l . a M kS ?l dll A dll_il jAaJI jU Jatl iaAS clijSVI JjA Ajjlj^a. A jl>a 

— .-«US ^3 LaJ A ; j 7 -~^ l dll jaV| ■ L'V^ ajfrl' l g - i^ 

t j_ a I jjl_ C. Jbua.1 ■LaJJ iIAjaC-j dl_j-aLaJl ^jljJatj 4-aSall j lilLiujSfl 

aUjj_J U=ojAj JUall (_>aja3l (jJ ilust. ~> .L > j LS k- AdijUl jLiVl 
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Ac- jo-> a t IfrDUU J IjjAaj I jjkxuxcicj j]l Jjl_JI (jllj 

—9 —II (jjlullj _JJ» ill dlil Lull ml (JSjjj ^^11 JxljxJI jjx ALoJax 

AtlJ'. 1 l.i ^rii l j ^lixll jjxjI ArkjTi fcl4Ij-^Jj^l ^3 djl^iij - lj*>. 

AiaJgxdl SjSII ( _ s jj3J AfJi j^vj Jt l»<nl jjaVI lidlj cAjlj <_£ JjjJI JaLxill 

J—JC- (J -., «. >» j»JI (jalj[i]l (__)Jb^piu (jl jju& _jA ( IjC-l xift (jVl (jx J^i 

A—jL (j—tJlj AjjJaJI AjauJull AuiJI (_gji (jlSjxil £-xJl I^A <jC cIdJL^JI 

A _allxC (Jlix (jx AxA >.r>ll t**il jl_jja.II ^pal^&jl (jx CJJ_)3 j-^at (JJaj 

L_) 1 jj I - OJ lliV J~tTl1l oAA (jj J tJM .XU 4 1 >11 j 4J jxlxil (jx 9ilaJI 

A jx l ip l*x (jLxSju Ixjj inxjSfl (3J*^ J Ac-I^JI Jl (jx 1 gjjc. 

<Jj 2 Lijp. (JLutij Ig ic aJjC V Ajjjj cIjIjju £x i jjSllI JJ AaklaJI :aJjLxx 
Jlc- l.lmVi j/liM v <^jll " ( -v Villi" (jc- o Jaj s3Aj 4(_£ JoJI l aj<*ll l-iM-hC. 
<—i— jSjJI i—I'i/Ls.j cAjc- Axj^.j V ^x'i'n JIJI £jJa J 1 *ua ‘AxjSII j _pall 
jL\ JJ,_jA j 4 Igxxajl ejx3x l'i-v t>il Igjl Ja. Jl AjIaU AaaUII 

jj —Lull jJa i aa^j jjl jalc. Aa_jj li3 jjjuJj 4 "^-1joa^I j»I AaIaJI" _jjjLa!I 

c T .i l _j1xa ) 1 L—xjjj 4 Jl.. SHI C5 ^>.j 1 jjSiill 3 J >■>111 a!c ojLucIj ^^aJjJI 

e 

(jl Ijl (jj (jxajaill Jc.j 4ej| jjjLill 4_ial£ Ad^. j]Ajalj^._ jxj^1I 

Ijj— laJ (jjjjj—j jjSjll <_ijSj1I cIiVIaJ ^gjuaull jl jLaiVI (jl (jxijliaj 

■ I j xTu . ix laA_yl jjj 

J^c-' Jj'j ccjjgiJI jlJ c. Jj ,j]j 

. j_xJJ ^»3^')tjix Jyal J jaiLix _^n*j J jl I jjaj I Ja<u appall »3A (Jjlik 


684 



<jl Jll AjjJI AjLoxII (jc. lAJjiai Jj Juiui 'i Jll dil j-udll l$jl 

U —Ij J J% (j-a 1 i.-u.-i 5 L-bjl (JiLu LaJjj jpi Liic Uatsj Ujljj (JSjj 

dll-a Jx-all j-a Cijj —da .Yu^aj (jC. (jjjxLa (JJ Jjl 1 ■ jail Ijj j hJa-v 

4j_J— ill dililajll Ajjj ^^2 jjill Lolxx Jlujj <(_£_JiJ! ^oll gr_jla. AjJsJI 

4—jail■ ■■ jll -I iA-i. ,.l Je. JLJ Aj 3 Jid (_$jll (j-Lall Jl Jc 
^—a ' (d Vi" <j)l 4—ajXa duj l$J -Yu t(jVl Ja. liJ dj Jll media 
JJaILi ^tdajJ V LaJjj l(_$_Jill <Jjk^a£.YI ^lc- jl Aj^>djl! lia.jljjill 
diljiVl Ajllxi (jl LoJ_jj i (jjl-adll JIS1I Ail J’.-v jl (_£ jjl (JLuajiVI aldi 

_)J j tjLuill J CaljuLuui (jl£ Jlic. j-Yi-txa jlaiidil Jl dijl jll dAjaJI 
aaA—J.ix dlljjV jl Sijl L$deC..J A^LuiUk (Jiljj i—sLdiSI J& (jalill z')} jA 

AC-LaJl t ->-y,-y JaLajl jjxj Jl (^jl ^Ixiall (jfr dlzjl LxJ Jjl JJ*J LoJ^jj 

elidl (Jaij Jljol Aj_ajll (Jill IjA <_£ jll _yi)}\ i^jSjuJ! j pllill Jaj j\jj 

A_SjliVI (jl-S-i-a—II (jjj (Jclaill Idajl LaJj jl tdjIj-iVI-J e-lilfijl (jjJ (_£ jJ 

Jl_ij A_jl -oxl AjUd_-oil ^_ i j Jla. Jlil (jjjj J^oll (jjjjjjjV 1 j 

(ilVidll ~l ^ A "i. n'y 1 j| ^-UJI Jox Ja*aj J y^. j LaJ j jl t Lix^ljiSull j dlLa^lx-oll 
1 a>- j)Sj jj jjjxjII Lailj Uajmj J J£l ,»■ lla ,J l ojj ‘sll jLlx-oll j 

e t 

^1 ^3_J1I (jjiliil liA i_lxll (j J j-ln^a-a JjJ LaJ_j _jl itillj (Jj3 

■ ^ J J JA £-« L«aJ' 

tillj jl (JjJ _ill l^A (jl Jc- AjA_Ji J! Jl aik Jj (j« t. lAg.ll (_>J 

l j__j j£j ^__1 LiajLuil (jL liJjj ijSi Jlx£ Jj] (Jj t_^aV 1 j A 1-wall (jiij 
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bAjJ juj 4 jjAiil dale.jju^aollj tlsaillj ^joi^)ll jjJj XaC- (jC. j L a -la. (J J& al a 

i_sVi Aju^jJ JaS9 4ia *1^1 o^ JJ&& jjU 3jlj>N J £ 

(JjL-ajoll j AjiiajC. Ajajl_j£J cliljjiu] Luil£*ji ^ca.^^ic- (jl£ Lajl (j ji » «l l 

LjjJ _a (j-lc O^ya (Jj*^ i>* cLLdl ( _ s ic- j-isl b-M* f‘^ c- j iJjLujj ^gjl 

j, « jjl&II (jl (J-oja/dl (j* Q\ AiliaJI JaaXallj iJL^ajVI yj La ojji 

\ _oil tjj&lj-JI lj*5lj (> OF* J&Uaa Ulji yLill 

4_j|j yjjAill £-U_i! 1 (jc. X-ai yy-UJ jjA-£ P-l j] Aj^jL) ujLlaiJ dul£ 


CAj jSjVI jlSul jji QA jit y-l&j ^ £-«J i^UUI (jc LjaJI yj 

V^iJ <jtS Ajli AjjuiJI Uajl jjJI yi SJJJ (/' JJ ^ U>J 

pL_Sj £l_A-& VXLL-I .>& Sjjj - Ajaian SjjSU 

^ ^ j] ■ » < ~* * y*' jjl jjS-aj AauiLa Ajj. la 4 jl<o& ^gJI l—luasl a_) jJ_j * ^ _^9lS 
1 * i (jLLaVLj yjjulj tJjxJi (JjsIjjiaII j_^A Ajjldiuia OlF' -FO* 

L \ 1 j) 4 ^ -»i Cajiu IajLuC.Lj i— 1 -iaJI £-j3j .l*Jj Xilui-a l^jij jialll (jlS I j) 

JJ__Lj ^Jjl_J ^_a AjIiS _>^Aaj Ajc. Aaaj V JF* 03 fcj-F 

A_iLa£ LSjLilj 1 ' miil s_^aiaJI o,lA Ajlaai lilljj 1 \J V *-96^' 


(jjSi (jl (jS-aJ “lj jSj l& jLutLl ^alaJall (jC. illaJl (jajjSjjl i_i£j 

* 

N .q-i .,. ^ ^ jWil l t _ <‘il -s. jj-o Aaalaa Aj_^ajai 
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. ^VUiMl I jj!iS jj Aa (j ji ti . i il «^ *ti 


Jl <rt7j?L ,tJj_Jl 

'•-J'" j 4__jlaC. Jfl A. -.. 1^.11 J ;>w«U LoC La a^jSa Luji 

La 4 1 S*>, ^k _j_jJsuj Laj s_LS j ll AA «.-b (_£Aa (jC- Lip ]j <4jlUI j^yJaJj 

(Ij— jjlS I_iSjjj Jljjxu <■, ur<-i lift <J£ (j-a V <jl Jjj 11 t-vjjl"< (Jj3 

(jl S |j| V(JJ j_a^JI (JU-a_ jVI llislialj (■“ ll« i*l j^li! ajl_jjut]l La (_£ jj ?l jLal 

«.!_a. -4_jl Aj ^kk 4^_aJI ^k 4jj_JaJ a_pJa 4-aAij ^3aJ (^_jx>_JI J ■ oj*)/! 

(jla_ui (jc- *■ '«.*<< jjl Lil t iuS ? Aim j^JI a La. ^ Jxl jC- (_jL (jSJj ‘ LLaLjl 

^_SI (Jjl jji (ja (Ja ?(JL-ajVI (j-o AiAaJl <JSjuJI ILa 4_JjV| 4_*_3_l]l aJSA 

_jl {_£Jill t ^ 1 >|1 /ill 4*vW La pLl (jVl Lx3_jy0 (ja Aue.i 

(jjiLaiV I (jSLjj <—i (jl jl t jyt ^5_j_jiaill cJljSjII I La J£*> 

(JLuaj'ifl ^gjl jjAa^yai) Jjilll ^jic. LuJOuiL (Jl i^iV^I (j-o 4 -ojjLJI 4 la ill i^lVil 

A-iVl ^ _Jl eJj _iia cjjL ^^Lill Js*JI Jl (_5-jljjj-t II (Jidl (ja_j 4(jJ_Ja_^]l 
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lid_uiS? _ill tiljluill J j»a]I J ^*>111 £-a (jLuil 1 4Ijl-wi Jl (Jjfu V J 

J 

Jc. lilljSj j»ajll jjiiill jC ^AjJXaS *—* jl*-A * jIIa" uDit. J& 

^_jj Su_h <lu sj jiii j «>jail jiuiyr jji*ji udc. 

4^(jl J_jl A_jl jlit A^i.ual jil^all) Aaoii ^»juiVI (_1a2lJ_j (jlilill i—DluiLaa 

ojj^aj t^liluul V J lijii (Ixuul jll ^Jlxall AjjjC. <=kji jjaaa liA jg-lajj 

j_ c a1 jjj tlu=». i«_jjjailaJL a ■> 1U a J jjj-a morphing Aj£ jail a^jII 

,.-j l^SjjaJj j^al 1 jl i* u^j ‘Aaiii_« Ajaiujj Sjja<a ja (Jal£ t. ilia Sjja<aii 

jljjjaa_11 jl_ jIAj ilgJ A-dlill ojjjueall J] Sjjiaall (Jj^kJ l§jji lAjuuiLut 

A vj jjj A*jJbu-<aa t e.^'i (Ja^ljx jl jja*oj <—d-ill ^Jc. jljaauiiajill 

jjx^a_II aAA Ac. j jail A j«jjlill At jill (Jja-l j . j J*lu Aajj I jU I I Si jail 

elij Silc.1" AjauU jl j&aj Lai jxaC. (JjLuj aIaxJjuiV j i iu ta j 

ja li.ji ^gJtAlla jaj J& (JjVn jjjaLjll jai J j£aj jla. Uil lilli S"Ajlaj 
£ A—j V Ja. jAaJI ^ jli jl lijlc jSlj i jaJ Jj £ J j* AjJJ*-H Jl^VI 
IjjSfl Aa. jj jll <s &> jjiaill jAa Jc jjiall jfr U 1 1 » 'iLu^-a l (jil lijjj-a 

^_lc- aK.^11 j jj^ail A_UaJ y Aji-laj$JI jjlaj jSf tilli i jjLull SjJj-aa jC. 

V j_taaj {J jjLaia _ II A kj_J £ j__j j— —a elA_ Jjl Alia jjda AmaA (_£Aa 

i jujj 1 «.Ai j| «Aj3 v it»<ii»*i jjl%a Ja3 (illiA jSj jj jl 1 ■■■ jaj^JI ^Jl 

SAj_3 A_jJLc. ja Jjlaj frlSA jjSI J Jalill A_nllc- ja Julaj c.L?c. juSI jlS 

^ alj Jj jSiuij jl £iiajjuji V j=^j J ‘Ail t tw-r'll Jaol jjj tjj jiliaAall 
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4 —r 3 ba ^Jb». cJj bu J Jib l^iju jaUsu> j f jjJI £ 1 jjVI 

u. ‘fl ... j5Ll c_jVLa ftljj ajlc.1 .jl i*\l> /^a V-iJ l''' r - m\i ' V| 1 j lAiUallj 

1—ja.JjSj'V Aj.wiL. iVI ^aLiaII JVLi. JjVI v. 1LJI jA (_5 a 1I ^LyJI lje.jj 

•£-*B AiJijj Ajjj (jc. iljLajLuJI J ba.jjjji.csll J <i)jLuJI 


^ *U J^a (J^ J Lg£.j3j oVI <^I^Vl AjlsJ_)a Jjt LiJ (jJJJj 

ts^l (jjj ‘AiUI (J^l (j a i—S j£jJI jjuij AjIat-j AI.v-.il (jijj AjlSj jAjj 

^ (j —a -b—S3 eAa.lj <_£jia. A*ia3 u «''j ^ja j AuiJii AxU A<«j£j] | ^ilxaJI 

^- - O* ‘ jb^-Vb Aajlc 1.1a. sjjjS dlljba. lilliA >iUj ij^jaidl 

^—*1® j>bjj oUxj ,ja jjii] (j£j i_i£jj| j ^e- t^-.^y i ^jkr.l i aa.jI 

I A '** > cjb ^ <«5j°_j® Jb-ajVI (jl AjLjasVI jA-u A y* ^ J l c...^ 1 1 '.<y Li] i.i j 

U^°A ^bc. Ac.Iuu*aa AjuoS AjbS (jl tAjJI Aauj <JS <jl£ j-lu j| ‘LwjjLa 
jaj (JL-ojVI La jjjy (.j- 1 ® *jySH bl_jA]l (Jja (_$! a. J■ ^ ^3 I ^ ■ ■■. 
tlj—ajl Jjl JJ <jLucj JLwajVlj t^lxjaJI ^3 ASjLwLaJI j t(_jdusll JLoC.1 «.U.V' 
<C-Lj—uaj fl.3=»u—uil Cj! jlg-A jJjx jj t^-lA-lilj i_l_pJ] bjUA-.llj .i j^Vul l 

(jj_j AjC.Lua.VI JajljJl ^tuuijpj iA^jJI ^^jJaLoll uj|_jja. ^Lij j ttljljlVI 

£ a jl j_jujaJI (Jla-4 (jjLaJa-al! ^IwisLIaJI JoLxjII j 

i-JalJI il l IAA (jl j i IaSa j d-iSAj ^_uj3jj Jj .^nil AjLc_j_j toLiaJI 

Ci^ll -b l l^ V l jjL-£iA A^l jA V _o3*-a Lujj^jS i—aJjj La ^ lg- AjJaj_jL<JI ^ j lall 

- ' ‘ > , 

• *11 1 oLj!—) iJjj^al ujIa _jJ_jIjjjlu aLaj Jsl ^jJaLajl ^3 j j w-v 1 -I I *v 

aJjEsji AjuAjjx La jLutl (j^y jjISJ] Au^uILj Aiill 1 ^jLc*. 3^. (_?l Ja 
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U'jj-I _j&'| ji U#C.J jjSI jl JpSl (Jt=*Jl cS^ •* jj' 

jJUouSU SApstll dlUl ^ViniVl j-a J^jSll O'® jH J ^ Lv* 

.'A j\ e; iaijjj t(^ jxjll U ^jUiiV AjsIS (jjSi Ujj c 5 _>“jN 

^ j_« jjflji AjxjxLj jA c£ j*jH JUsulIU l-lSai 

a . ul jttl j_Loj V 1_a lOA j tjjC.Loia.VI JUo£>U ^AjUJI 

.(_$ jajll JLunTiVI sLij (Jo-al 

4__djjiUll 1 J jail *j A AuiaJ AjjAaJ djUlll jl joa f&jll 

Jj_iJ jj-JljSj jai Jft J (jSj (jJjVl Aj>jM diUjkiJ jlfl ‘JLUDU 

^jJI Igj 1 ija'J l jl j jjja. LiiJ < 0 > >» jllj jU-iJVI Alal£ dlUl L - J VLsJI <_)juaai 

- 1 ajjUua Sjjj- oj Aalia—a (_)' i o~>i^U aLluij Ul jj Uilj (<_Aa! Ul ji jl 

5_JUill odJiU Ujj _iua ^fli <j3 jAjj JSj i<J ja.S?l £ljjV' JUsjjI j& 

jj-J «_ 1 mi— a.1 j ti.. nA-JI 4*111 (jlj Ujj*j dili*-a j^Aj o^USlIj AjjjJIj 

A _ j ja jll dll _ _ jlaLall jl <j-a J— JBJ jl jA ULoJ jj^sljll 4a.j£ll jl 4oi’o-JI 

<ilj_jll jj_ 1) jjiL-salb A _ i jjaIIj 0frliS31 tUia. j* AjUJ] Jc-UiaSi jjljV' 

j j> i a jM *N \ jjjaj j*Jl j A5jlaioll ail < Tl l *■ . J> .-ill AjSjaII dll jJallj 

j_a jjjj_JVl A _«J-uJl <•'—jjl j* {/* Jj®' “ jj^j UJ-VJ 

1_La j 1 j Uo o jo JjV j* jll Ij^lxJ qa jl ^ajVI ( _ s ^ c ' J-^J ‘tdUujjll 

jaj jjlc. jial jxiuiVI J ^*1 tiljLo jjlc- (jC-Lda-Vl ^gl l > ^i l jjid*-a 
jj j^ojll JL^_iVl jSL jJ ij iAWll bkll iJjSllj a^jail Jj Ij^ mj5' 

.jjC.Uia.Vl JUfliVl j- JJ*-^ 3 ^ j?* iSj** 
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AjU Lijlj jl Lo£ a] ‘JaSa a1Sjj!a!I <. «*ja aIS Iaa jl ajj 
jl \Sft ^ lr- oUaJl aJjsj CjLiILllc (Ja Jj AjJo Jl 3a ■ <ul Jju 

(_$ j^JI JL^VI a i >»j11a]I a aa J (_^a£jj 4 JjUjjII jJJI Jxoll 

(jl 4 A_alj ^ j —*» Ia_C. £-ljiVl (* J> (JA] jjKillj ejjuill J AJlIILj A-1,i*m]1 

w _9 Sj JS jj (Jo e<_iSll Jail Jill Jjull A^aj^UI Aj3_jxa 1I Jaj_ < )ji)l 

A aj (jl Ja ajLallj 4(J Jojl jjj*J 1^-iLi Jo jll <iilj £>» 

<il Jj (j C. 3A J«;l'j I jLluil JSS/lj Ajj^o JjVl <—lUajI Jill Jl ^LuaVI 

~1»~' II J15JI (Jo^-J (jl (jS-fiJ — Ajjl£» AljLoj (“S^ '■LU^lc (Jc. A_kjuai Jail 
Jxi—1 (J jjySa —II (j* (jl <iljAj (jl (J iLo Aa. Jl 3$.US (Jal (_JJ.Vl 


Aau jf) lgJLo*ILj Jiaj V Jll iliUaliijVI J*al lAa. jllS Aga Jaj jjx»Jl 
*(j^- - ' If- Ig l>i» 1 0 A/g» oil CjUajl Jll aIqISII A-a Jaioll jLlj j J ^>LoJ 
- !■»*» A_jLa& J O - Jl J J 3 j» IaoLq llui Jaj J J(_£ Jkl 0 Ji*J jl 

ts _ill j^ojl Jo (,__Jaiall J*-oiL) Ac-ja-\a JIojSI A*J JaSa (jSJj 4 Jo Jl 

j aj _lc lgA4 J JlVuJ jLal l*-o lg. T -l Aa . J j Jaxi J*wo l g > >>» ; AAal 

<"'IJ ajjlj t'il»QjJI j J*j 1 I ijJlfLLa A_nlLc. AII »a (jl ^jAal jj 4 (JJoj 

3»\. 4S1I (gjm 4 (jjA (jjSiui — JoJI J* 1 Jc AC-LuiJ (jl l g i lxo Jo Jill 
a, Ixj AilSj Aj ja ■ (Jo JIS (jl (_j J J (Joj ,£l jiVI Aaiilii AgwulL Al l it II 
I_o IaI Jaia j£lj 4AjJoj Ol jA2 jjjLjj (J J>-VI ^jVl JjA tilLa. Jo Jl 


I iA 4_jJl_Sj]l oAA I Jj£ £ja.Ji jll (J>Jl Jl w*>jl<U A-ogja LI Ja iIjJjJ 

AiJLoll jjC. ~l»^ll AjaJjl Jxol (JjaSJ v i ’n-\; 1 il A~Vi1 i^jA-vj jl (J-oj 

04 US jLoaul (Jaj*J Jill 
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oLii jAmSJ jli La £• J-*-* 3 ^aVI (_g-Jj LijlaJ ijlj 

» jii j. -n ^) 4 ^ ^~-v <j| JaakiLolIj tL^l j ojU jJlij ja ^>11 

|9_C.J U _ ic- .Iajju j tlgjilaJ jl£-aJ 4 jj*jl-o 3I jA jj£j 4 Jja J^j o jx-alsj 

<JjI_i>.jjI jILluI jjlc. (.ja II jj IaS 1$a1*j (jjjuAJj ( _ s J2k i jjjS 

J SC- •»!»*< 1 1 ■-'! j'/vr. AjJlc. ^la (JiljGj jl j$AJ {_5^l 4i_j]L<JI Jpr ^\ a-l!l 

cs 3 Aj*jwa IAjaA JLajjI JaLail ^ j$\ jajII iIiIa j^a ilulS ^alj i(J j *jll 

(Jl__^A _1c. VI (J.iiaj v IaJjj <4j^a JJC-j AjiJaJj JJC-J ‘L$a1*J 

JL_<a__jifl jA 4A&.LJI AjJliJI (jl (jJa_jjAi (jl Lulc- t -1>J J .Jj .W a ^L-ojI 
jl _pj (jjUaA JjAAJ_)J jjaijAA Jojuij (_ji (J J*- (jC- Ia^- V' 

(3_jjLaJ^I j Ajaja_31 jAL_]&a}I j A —jjAjll J—JC. iJliljj-aVI (jA * " t l > aj I ^)ll 

4jjja jiiSI V j ofrliS jjSI (jSj Jj'il ^_>a j)l i_sj£j]I jl Luas jial I j] j 

4_jjAaJI l~~.i 1 j VII 1^ a. W> ^jjll 41aAa]I e_jSll jlj (AIjLaII JL-ajVI (JISjaI jA 

3 <_Qj » 'J iAJlIII aLij jjmSj] 1$j AjIjLIiaVI j^AJ *if — l gj<i3a .ih a (^Je. 

j‘l neurology & semiotics ^liljl—*iVI >2 j—^uaj ^jL-a—tVl jJc. c 

(Jjaj (JaSjJI ^gJc. (Jj iSelaS j^£l VI ■ <Jjaj V 4jjA_Ji Cjl_pall 

j a.1 3 sa (_^l (JaJj l^Jiull ejlA jlj t(JI Ajyj i ljiuil ^g3 4JSj 

.IajJjaSJ (jJI ' *• l“>->- '< Ia ^gA t (j,iii,?k\l] 

4a^ a Ajjlikljl a jjA ojjjjJaJLi La (J l x Aii ^? I jA Ji*ill I^A jl 

JUax-^I jl I ‘\ ■ j’^1 jl J ^ ~^"s. jSl^J 4B_JAAi-iul jAA A^^Luoil A J>l l ^ II 

(Jl >S 1 , J>yi I j_A j3 J (_3 jiaJI (Jl j*JI jli 44 jI*U jj-alSj C?^ 1 ^ 
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JL-ojI ^l. lVlu il Iklio j£j |J <■ ajCVM A U .., J j-ajll 
(ji j — * J <Sj La-isj jjSi o jjc. ^Ulb jl£ (ji]l j 

J— a j I—« Ijj ^—“>jjj jl Ajl£-olj (jjul ^Ic. 4 ^_jj Sc-liS Jal JLwai^U (jSJj 

t • f 

tS— 3 J—lj '“jy^A jS j jJ JL-aDU Aiulij jj;l Uowi 

j* 

liAlui Ijlj laaLajJj Lijma j^^ojaII JJ^ll ^JSLi LLK-vj _££l A-ajlaia 

(_5 - Jl j«»JLa*iulV 4 _&aaII (_5_J3»V I AjjlajjVI ojjAll Lai t i"i1 nl...\ l * ^ i 

{jjlall La ?<—ajJlSj]l aj& jLo »iir. dil Ailba^Jl J_jSj jl IgjlS^aLi jl£ 

(S — 3 J cs—^ 4il£jl Suie jjSj ji jLaJ (^jJI 

S-*—^ £1 1-AlJ ?oe.l-sSJI jj-o—ajj ^^£.1-<U3kVI j»j lajlllJ jaj II 

Jjl A—J3 1 » * i j3II (Ja ljidl l j£- tj^*j jl ( JI Ajklaj 4l*»,.. VI a3& ^Jc- 

•d?j*J JL^aol 

-la_y*jJa__]| t.—ll jA ^ ill i—iLuaj^LaJI j t_ij^jiajl ~ * a ^3 j| jj3 

I—ul (_5 _JA i (Jl l)l I Ai^jl l^J juiI (_y3 Aj^.WII 4 Vq* 1 II a3A (_jLa jLu'^ Ajjlajjifl 
(J—^ (j —}} £ j —“ CjLji£LJIj i-jjjiall fj;\ ^Ic- JSJij ^ij jl A^laj 
^I^A *■ I . Wj t(_$_>3kVl ^IjjVI JL^-|-)VI (^3 A^a 4j^jjWi ulil^jij 
l >l^.U-». a 1 1 ■ .i^ t jLJIj t_ij^all ^ • ■■*!«> I I (.jLaJijVI (jLui. ^1 r 

Osu-a—ajjj Jj —*jj 4 . ii m—J ^1 4k»-I' J ethology jl jjpJI liljlm |»k. 

^ ■ 1 . 1 — .al-il l filjVl" aLam-all lilt ^g6> <JL>-<aj'VI Ajjjiij e\J)} La «il_yLa 
J—a*=«j1I ^—9 jJull aLjU aJjLoaII <_jL j* ritualization "^jjla-iill ji 
j£j (Jjj (J%J ^>=>1 _^>*4ml j] t^jJUja.1 J jiLum i_jjlmb JLmaiDU 
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j3L_Ul Jkt j t clLull JaJ j ,Jc.\ J\ a^s\J ^1£j=JIj o»JJ^ 

l^stib (JL-ajI (JiLwi j U jjc. j ^ j <*-»V J^' 

^1 ^ U^j jjSill ^yl j£]j 0^ 

I ~. ■-. ^AaJI (jjj £/iaJi CjI LJojI (tillj J] L$ l£*£ 

jjUall dMj JjSil &J J?J» (3^'j >' ^ 

^ ,-,l ^UJl J cSjjaJI tjlc. CSS&Z ^ 4>ljji ur*J 

Ajji _^ 4__aklo (jja cSj^ 3 u£ <J^J® <-^'-^ 

j i ■*, . J' ) y\\ jjiai (jjll JU-fliVI t>» 

t( jj__iVI (jj_i <LJjll JiUaJI xSbj iSLaJI ASj_>*i J j4^' 

. 'S -vl U-l—a.j JjSbJl <_>aJ ClVlaJI o2A ^2 (iljkJI (jSIj 

oJA (JS ^ lj] QUJJ c_p.Vl LaAxJ ^ jjS\ 1 (jLuuaJI l g . j»l - v , U MJ Iaj)j tCjUVl 

, J. ~ "N 1 le. Ajjyiij >-aJSJ gj^' LSJJ^' O^V' 

,jl,... '1 lljb ^_i ^i cV ^ <#* liA 

(XU.jjll jlua.1 j oljaJ el£_)*5i jSJjSll oXa_JI ilibiialall jLaJ >-ij£ JI>Jlj 

?4_ij_yl^Il tlllAlakjyi eJJ$i 4x3b oj 3 J^ 4 -* (j^ 

I ^ ^ j fwj jjkill cliUeJI Jxi' J J^W 

J j:j SVI i_jjai sxU ji JASjII jA <illj (J^ 3 ^ Ap-jI' J 

j _A La t_sll*Jl ^g3 (jAiiajJ ojSxaII ilsLIjjaJl ^ _^)ISj 1I (j^ij ^^ic- 

jjic. (_>-ala. <a.jj lis> (jX^aJj tA-i wrs . a AjJojjj t>» ' 

‘ jM <••'« AjLc. ^3 (.Ja- AjIc. j u 5 ^ JJ^' 
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JJ u'j^' o' J 11 ^ IjaVl <_J jl 

«J—Ja. Jl ^lla_) (jl Haul jjS-aJ iJj t jjISjII !iUl La.Jjjuai 4 jS (jjSj (jj]| 
<xaLui— a 4 —jJSI 4—jlc j ^Jita _jj i^-Laa]| 4 ] JaSj (J] o_jjjS 4 jC-Uj=J 

(jljii <-iLajSI jl jljsVl <ja jjjS t_iljHa.1 Jc. 4jmallo]l jla IjJj < II 
(ja (Jal JJjIj la$J — 4 j5j jjaJI (j <n i l 1 n~> I I (JlasL jjajajj ja»VI <_)<uaJI (ja 
‘4— JJ Jlj 4ju_jSl £ jail 1 i'lU (ja a Jjball 4jlc Jl Jjtj (jc. ( J...1 Vil l t*n^ 
J—?jVI (j—1c- a Jill jLij iIjUjLtall (JjLj Jl 4Ja1I (jl Ujajl Jaa-lij 
(j—C- 1 —U Jta J| <Jj-ajj]l lajjj tjjjjaiaJI (ja ,JS Jjc AJjlala parenting 

4 il l.t >1 jl !->-». liJ (4_uiij jJtalb U. ,iU (_jjuJ 4j jC-^all 4 i«' j iall ( j^M ■ >-4 I I 

ojl—C. JiiVI) 4jJII 4 jIc-J JaSa I .la. I j 1 ■ ^ «.jh..,-i ^J|| £.| J^l (jjj Ji-. 
J—i.VI (jai—aJI (jli tiliLuJj]l 4 jj11c (jjj (JlaJI jb laS <(Ujb (jj (jSJj 
Jj4 jk iLJ a —jjj to jjcJIj 0 *aajll Jl 4 aUJI (ja Slixa iTj..,ul (ojlc. jjSjll) 
tfr l til l (^ If. Jab-t 11 4aj^UI 4ji.nl».iVI 'I j ^ali JaJ (ja nbl l i_iUjj^| 
o-l—A (J 4 jJ ja" ■ ^-<4 (Jc. (_)j • '1 < ..i~i-<. 1 . il 4T< 1 4jlat 4aC Jj_j 

4— .Ac j a jj ja <3 (ja (j (J ^ * * »J J*-« j j . nW I I .la .1 jjlS I jl j (vJjVLJI 

£-laJlj <_Ual jj]| Jc- 4 jj. 13 (-.jiaa'll 4 jSIL 4ja.jj ajlcl (jlSa^b (jli i 4 jjj]l 
(Jal—jail (jLua__il (Jc (Jj).n*arv\l 4 mibalb tilljj ^ £a ^ ■ ■<*<■<. I ' 

‘ 1 (_>al=JI (ja (jl jjaVI Jc. a JjUa 4 i.nilla J J_ji».^JI jl ^ULllj 4jjiJI 

l—-a i j 4 1UII 0 j* (J 4jl US < jjISjJIj JaJJ 4-a^a 0 jbj |j* Jc. i_ujjjj 
. (JLllj'y I j jjSill (jc. CjU Jxa (» ai> Jl i" il I 11 UUj Jjij 
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e. 1 ViO /1 til jLall lx-jJji jjSVt Vi a il l J Jaa^Lall j 

j;.- il l j Uu -V I jV <iLJj SvjL-a.jjll Jmj ja Cilyiill tjjj 

lLAjVI ojJfl j)A 4 aj ^-Ljajyij (JaaII < 4jlfr (_$4l J 

t^jjl fiB $> JAjj yUkll J* 0=1 J3 (>J 

<J_£i (j^AX ^C.4 4 jajOJ (Jj ((JUlaSM O® (j^^a J^i Sr*V? J ,V? O 1 ^ 

jj_C- 4j1uiLu1I AjIjJB 44aj La jli t_jSjll 4 I m u ILj jSl_j <4j_J.i]l ja 

t^g—JuVl jjh'A o» (j^j «(j £jsh (jSLaj j£Lll * . \j 1 < *»> t—DLlall cjb'yi 
1 ^ r. o^l LgJ Ia_j ij 4 Ijsu oa i_jIaaiI (J 4jUil (_3&1 i (jl 1 g 
toj-a JS J qajVI Jc- l g asL (5^11 _>A Asa I^aIj IjSi (jJ I jAj < jSill 

jj_Lj £ jj j jl 4jLi O* 14*j <4 jjj4 JAJ Ia4$a JS 4a jS *Ji l$jlj LaS 

I j_Sj ‘ (JjSa ■ ■’ aII J j£jll iJjIajj jC. CjIajAaII (J^laiuiV «Jte-a (JjLmij 

jl_ joaI fj _ k Jjj —J (ji jSaJ oil iJIAajIaaII Jt J o^aaJ i JiLaj JiJ^> 

Vie. LfrAAQ jjll (JlsLajla-all (Jjj-ajJ jjSill JjIaj Ij^JaI SjLjxj jl ‘(_gJjVl 
,> jUi^U Cuiluii Jill cljLajAall Jb£J JjIaj US < JuS/I 

. jjSjil l $ »A» J3U 41 «ja a 4ilalA cI-sLa ji*-a J <—uaj j ; jjSill jJJ 

4Ja*i _iV "j^jjJajC. jljpal J" CjUjIaaII JLj Jaj La Llllc-j 

JIa o^& j coAiajJI 4 ^fi j3l Jl < 1 av) ^/ 1 4_ia jjSj V (_$4ll 4 a11 J] o>- 1 
Jl (Jo -3 J jjSill (jjj (jUaill 4 juaIj 4.ia a l i A 4 a jj lLua jl ‘JlajiVI 

I_ _ l j >\< j (jjSjll (jjj 4 j4JIj JLuSVI ^jU (^A; i.n.fTv'ill 4ijla dilil 

-r.^ j I I Jr.j 4"4j^j4ll oljUa]! (jA (JjLjSjLaJ (J^ a .tttA ij! -JA 
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(jaSLia (Jljjl jA t_8jj]all oAA j£j]i jljJC. ja t- i^HuLall jl ja 

^-W") jaJaioi—J ijl-iVI j]i 4jjj£]l t _ s ic. jl Lgjaij Alkiall <0 


(J>1— ..a j a 4_u_sl nail jj^.Ml 4j'ift j]l j AjjAill iJLil j-iall jc. jjj 5L]I Aijstaj 

jj— lc. Lot —Autj jA jl Jv*\l ,HW.I jgj ^.ii,iUj ^aJ jaj t^JJJ 4g_^k.lja]l AjoLia 
j —« (JJJ— a>Vl «.Lwa—SI ^gJc. AjjJ3 jl jSijJI £- Laj jjfLi (jl jLaJj tfrl^VI 


aj^UI i. ~~ l l a jLtaJI A i nM 'l all djjjj I jl j tAjfllS ulAa jlua AaJ^iuba 4 a L« *m 


V I_<uj ^_-iLa«JI t5 _!c. AjjjIaII a- v ji ill (jUij (Jj■ '-■I(jli i t jjjVI 

(^jm ‘'ll ^ I_ 7 - ’ll (jlj toA_jia]l jji.VI CIjLojLlaII ja (JJall jjc. t oj, >■"' 

4ju.;ill (_3jl_jsil — IjjAaj j^C-jaiaja JJj jl — (JJiaj jA jj£j]l jjj (JITuSlIU 

jjjj ^jjVI j j£jll jjj jjaLall (Jl i <-Tvjl ^jjl ^Jl ,J3 j AY-A Ayf'.'ij t1 g iji 


IjJj Ja. Jl\ JUjSVb fji-Jlj -S^*J «jJc. ^lall £ jill ijal 

lalaj jj^Vl ^il-lall jl£ La lj£j (jl JjAajJ <jal£JI ujLajlxajl Cjjkjj 

•l" e *\> ** *1 * 

(jjSj (ji (jS-<u ^(, 5 -^) ^uyi ^ jl La 


tljja I j;»«Si V Jia 4Jilla jc. jal j]-9 t ( )jg e -l- a " < '>Vl (jLbuJI 

0 0 

I _ gJ j i ii j") A ■ y*\ 4, (JjLjjj JJJ L»ll ^Lila Lulalijl 1 )n» CllLiVI 4aljj (_a jjjj 


(Jill_ajLta -jlj (ijlj'yi JJjjii) jjSjl) jl tjjSjJI jC- i^jLajLua]) jji Aj j-o]l 

l£j] ui jl jaVl i—i lie (_ji (Jl i rtviV I (jaaJaJjj * 4 J' \'H ( tgijlLa> jc. A^Lual 

t(J jlVill j pjjvll ja Aa. (-5 -iiLj «_)Lajl j£aj t(_ s -»i — ^LaaJlj L- a la LjjLj 

jl (J j. j jjkia ja jAjjj ‘ ';;■ 11 ' 4 i il aV'.ll (Jliljla-LuiVI ja (Jjl&ilj f-1Q VI j 

(j_lc AaJT-i jljal jjj ^-Laailj ( _gj-claJI (Jl ><*iiVI jl ^^3 ^ ll>all jA IjA 
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J_JSlLi a 'j-. ^ ajIujj Jl*il o ls * saSUJI ^ ‘-^jj® • ia * J 


Clla jSVu> toljj/l J Jj£j® (j;U (JL-djVi (j* t^J 

■ "' ) .,,'M Jl oi& ^ A...M mil jjSjJI Jjj JLuajVI o' CibjU<JI 

* t 

_j tj—«lj£j jjl c*i w I jli (AjUJI (JLuauVI uj^j (jl 

_jSj Ac-U^i ^gJc- -^— II UaiJ Ajllc. Aa._pJ 4 .1il>j jll (jJfr A«jxj ^1 j^C- 

J (jl«J 0j|jjll (jli Aj (3=Jj AjL-oIi 0 jlaU-all AJJC. j J AjiiJI AjjJSj j±S 
tl$J j^lj V AjL-sj) AloJ^a ASjxa jl-xx (jAJ (>» Jajj 40jkx. (jj£j 

_3 J jA \ II ^ic. (J^Vl (>« (jli lAj-oia. i jLrtxJI j\ AjU-a"j/l (JlulS I jl j 

(jSlj «N '»-<■„.» J^lull (j^aj9 (jx> JaJ (jl AjLS (jo I j* f»lj la ‘AjI-^J fAjtua 
Ai l .^V l Aj-aj3 (jlj tlja» ^=>. Ja ( -<htvI 1 <_ylc. i-ilijll (jl jA Jj-iJI (jlS Ijl 
ilua. (j«a AiiSlI Jta&lj (jjSiui A£j*j» 1I (Jj^ cs^ ul^ 

i-il ^jl» ^ 1 -. ^»A.I I Jjj jj I Alia (jjll (jl t— )Lum SH o^J Ij-iul (j^-ajj 4 jjISj® 

(j—« (_J. » ‘vai l St (jjSj J3j tjJjSillj i^aJI ^ Ua^SI (jlj Aaill AoSali. 
i'll »*M ■»! luilwll ‘Ailix-o (JjLlu_jj (_f _jxl AiJ o_^a (JLiIojIxaSI A*a.I ja AjLall 


.4—Jjl k/oill (jic jAJ 


U» . >»l l jljjj 4 .-V . ^.U J AjjplSjJI o jja lA .aH (ja JS A-XJ.S (*ij _y Cti^J 

J^ l (j<»J 4 (jlxjiSLxall aHIxaII tL)Lo^l*-all ^ja AjSIc. 4— ^ ll ^ ^ 11 j? I 
J^l ,j-a ,^1 j2C. J aC. iajjjll JjS ^ujSjII A AaC- 4A1 fljbjj ASLLj 

A j (3 jj j<o (jSJ JjAuajll Aau i ja-VI ^1^- Aj-eajiil 
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<—^-'H ^gjl AjkaSoil Jajajjall aAA L$^£j 1 l)-*" 1 ^ <*B (TjLill (jc 
lift (j& A]jij (jl jjS^aJj _jluM jjlajj ■ ^"’H L aig ' ^ jl.».iSuml j 

AiK laij LaAic- Ajl^jil ^gk Ailil (jS-aj "(_5Aa)I jJ*-a3 AjLaC (j«a £• jj 

j_!j (_3j _&U <Loj 3 (_$l (^3 (JUj-Tl<U ^aIuiaII ->1^--vV1_i 4-ijp»o-nfl ^a.VI 

o ^)—JjSk AlUaj Jjjia aliSj AcLubl (jl ^ji.1 ojLixj jl (AjmVl i<i ^^lc. 

jj-o Ju_^cJI Ljmi A3 £31 Aj jl £^lg j (jl Aj (jl£ IaI La jl_)Sj (JaJ (j>o 

.AjjjA pllxkl ujISjjIj ,jmI£j1I tlirx (j* AilSJI 


jj—Jaj _ 9 jgj_ J ■ ■'■^11 (—jlAjj^U (_J jSj AjIxJI A ol"l*» n Ajj3 A^ojj 

A— jIc.j I^jS <1Aj$\j jjSaII (jJc. jyxjj ^1 jjVl (^ (J*-aljSll CjLiS jlui 

^g_jJI ^1 j_iVI c5Al AjLXtail ^sJL-sxall (jlaiV l^lajj (l$jfr £-liAllj ^j\ jaII 

£ j— jj U-iji (dual-parenting <jja jUI (j±) Ajjlauyi a£ jLUI cs J& (j5u»j 

AjjS Ajjj^aa. ^AjiLlc.) (JjUaLiJjl £4 (j±^.j j (jjj Ajjjlsj A3>lc. (jjj£i JJ 
jj _Lj] ...I ..^1 A_oaUjaII (jli lillj £aj (AjSkjj AjaJ j — (jj3_^ia]l (jjj 

* A,yi -> ~'g- (jja^ll jjC. ~jja~iH g'liujl (JLal-wl »* (Jl >^i*iVI 

AilSJI ^-lijjlJ C-I .1 -n. 1 I ljl_^a jl AjJaliJI ^ISa^l A >/n A l<v-> /ill AiiSJI lij_jlj 

(jl_3 lAgJ j i Ias*Jj ^ij.^aiJ A3A jp£l (j_$^J Aajaui JL-ojVI (jli ((AjIxI nil 

(j-a Lit I.<a ( — (jJ^J^ (lW ^“Lu AJajlj ^gJc. AaJXJ j^ill ^IjjVI 

t 

tllljA_ ij (Jjl j^all jjC. liAll (JjUil^ajj (^OU ^Sjjjill ( XjuJa_yll ^Jjaj (Ja.1 

-^y 11 ■ >■■ j j (AjU jli 
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< 1 Ui Ai A_ EiIaLo diuol lM^JJ ^ (IP-A 3 £^ k-a '® u' 

. i,| j Sj A iUi. <j C. aLj —j (jj. mrt'i 3*-^ ,$2 (J \J^iJ 

^jl---- j \ _ajjj V ^jJI jjijuall AjuiiJJ tilU A^jjj c£^') 

jj_C- 1_ul jj 4_dL*JI A ^all tlj| j ^‘ 1 t ^irJ Ij 4jlt jll <j<a J£ 

l_$J (j—ifJ J <^1 ^ Lp ‘ S J*& JJ^ £-» 

t j_a l_ jI J (jJJJ ja! jjlala <j* (j^J < ^ A 

■ -' 1 aM r- (J _a j£jll (j! t JilSjll AjUiiiilj < -»K a Jj&jUJI (jjSjLJI 

4_£\& Lyl ^_Jj Ji&lj jJ t> Jul 

A aUall J Ci_J(iijj V>Jj cW (/ j JP J*' t* 

jlal ^LXjuij JjJ-aJI a J* j}* Jj-a LS^ (j) J ‘clfcO^ ^}.P 

(j__C aj_JL 1_gJLa <>£»1 aj 1I flua AaaI ja j\ (JtoJ ijj- 3 J*-* <J 

j ... I ^ 3 £. ji^ll jjjilaJil CiUI jjiaall Jj jj Si_jIajjVI 

4 jJI |i_A Cff iijjijJ tj^al JJC. ji 4All3 £-*i>>a JP" J j*' JP 
Ajisj ojpSJ ISA** lillj ^JJ j j ilaJjjl OP^ l-i*. AiAlSI 

A jli jll (ji (^jufLj t4jjl=jyi Ajaj j3l 4i!iU]l JI jL <v».l_>all jl jxlJ (*-A 

J*j AojUudl uLiL IaILuiV I c _ s _1c- IjLaJcl wliJaJI £• j3j i-JSC- JasJI <j-a IjJjS -V^i 

A aM c. _3 ^A.V| Jjjall JJ jjJI j AJ jli-JI jp*-> 

.(JjSJ ,-.;;.Vi (jil Jjj_£3_JI 


Ljjj i j£i]l fJJ ijjl oU=JI s jjJ ,ji Ajjja^JI ajSall jjls IjSaj 

J . J-'II ^liLS jLa, \ A _3J J ^>1_£a) (JaC.1 sJit JaIoj UiU jjLull Ajjiij 
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■4 —£X*JI — 1 c. a —£ jjil (j-» ijSj*JI djLJVIj 

(J-* u-ic. -laJXJ £■ jjJIJ t jjjjl (jjj 4jA.jj]l 

LfcP* ijJJ j tjc- IjjjS Ijatij ,jl (J£aj JjLuijlIj (JL^aaVlj ^jj-eulaJI <J 

J—« Ia_Sju jjSVI J-a (jjiSjlall <jjAA Jjj .la.jj j] ‘(jjSjiall 

dJj5> >~>ij CjVI <aja.) ‘ “j- !■»* ^^jll jpl£jJlj A . i. 1 1 AjfrLua.VI » ilajjl l .Ic-IjS 

tCjl-a^laJI jaJJSJj ^lAil tjLajjVI Jjl O-Xiii (j A I ar- L-Vi j^yaj tn'nW 

t ') ' r -Laa. ^ 3 f_yu —XJ UjluOJjll £• l^jjl (_g-i] 4^._yJ lift gz ■ >■"''J 

^■IjjVl o^A -I'l C" 11 j i^ l <ai> il l Jba djliVI J i^yn A *^ 

^5^- o_J^-C. (j^uJajj (ftjUliJj (jj^j j]| JaJ ^jJc- Jjj-aaJI jl*JJ JLjjjVI Jjl 

jl (JJJ d ll all ~d']l ^C.3 j jLo 1 4 r_ 1 ..-.11' 4 .^-.1 A. i" il i ^1 »i \ jjju Lo 

‘cS.J ■ ^ VI —all <—vlulS <j] J j^ja. ljt« (jjl*J ^3 (Ja*j tdiljl 

C-l-ul <—lL£)U j^Lljill vfl^luJIj oJclt^TUoll 4jjui!bJI 4jc.jll 4 j 1L*JI o^jliVI JjtoJ 

.djlflvlxlt aJJt> l _>iaj_yij ^gjc- o jj-lll 

? jLuIl (Jj£c. 4 jjJuJI diU oil jjajj |jLa] 

.lie- £jl jjll iuj 1^>&LL ,jl jjS-oj Ijjl (jj ^jJc- 

< | 

(_£l ,jl (JLjb —aj (Jik-a Injuiu (jaua ■*"’" li* ‘Ajjlju 4jaj l^j 4jLi jjjluLu 

4 jjjj^>aiill djUIaJI J jjuj — 4 il l Lai jIa 

^—S^UJl J l. 'uu J ra — opera soap ><-ill 4 ij^*_<Jl 

4 —JLv djl jl-JJ 4 _ — Aa.j dj—SJ djl*-aia_a 3 l ^3 (JjjmiaJl 

jj!_Sj 31 Jn il jj ^jl —2 ^oJjj J 5L . 1T: jdljli 4j ji 4j<jja. j 4 jcLoj^.1 
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(jlj 4jjC.1-<u=.VI jljSiLVI A$a.lj Lb'^ £ (JAJ 

^_!) ^Ja—ii - jjC.Leia.VI 3jL*j1I JjjSj sexuality 4jjLuiiaJI (jJJ j^yOJaJ 

■ -' 1 ^.lv.-il l jjjj jjjLall Jja .j ^3 e.ijuij 4 JjlSjJI jaJajiS AjijL-a Jjlui j 

> i '>Uti IjlA j y jjll oJjImJI AjjJuII ejlxjja-all ^3 _jpl£jlLa A^liJI AjjLall 

i I W~> A _jIaj AjIc tiJJ 3 ■> jSjj (ji ^ Jjai La jA AjC.Lua.VI oUaJI 3® 

oX_J.AaJI AjAljll JL-=uVI JiLuj jjkj jjJil tlLJaii ^1 AjjLaujVI Jajiuiill 
jjfl ‘ aV\^w \ jaj 3 I ( jJc ^$91 j] lijl 4 jjA jll (3-* 3° 4*3ji-aM J^J 

A a j. 3 ^ .''l 0^1 1 ^a| ^jlc. jjxj tjl (jSjaJ Jjl£jll 4 Li.jjfy jjC.LaJa.VI J^VI 

.jC.Laja.VI JLufljVI CjiXj^a jjll 3j*JI 

I . 

qA _aJI Aucaj^JI CjI jlpj jjC.Lua.VI (JLimJI 3* 3* ^3i J* 

jjaJI 1 iLi^i juxAj 43 ^ 2 .^ I I 3 VI-J Aj_jlLJL 3 - ^ -C ' J2£- a 13.9 t_jjl£jJL 
J ji LuiLejlt ‘jjiiAa^all 3 JJI jaj Aa.jjll jil jj jhi?\ A tjaj ?Jj-aljjll <ji 

J Jj j a LDU j^cLua-VI (jL jj JjWI (jV I_>Lj m U o 'I 

Ji Jl aja.1 j—a j»C jil jjJc. (jSJj e Jl ja.VI 3 *aj 3 ^3 J&J 

A La I (jjSj V J3 Ajli AjjajjII Ajjja^all jjlc. AjuISII Lul jLajl 1-UmU Ji^aj 

JSduill lj$l JjVI i-jlajjVI 3^ M ^a^all 3* ^-V lilljj tAjju iliuul AjI^J 

A . ■■ 1 1 <L_ujj 1_ a 3 j J 41 — a JSJu La-a Jl jj V Ajli JLjajVJ jLill 

rsjjl _ J jj_ 3 A _ JLJI Ajj^a ji n *.11 j oAjI jll o_jalL * " lS i ^Vl l jj-JI AjC.Laja.VI 

0 i_A jl V JL^£U LaLeJ lOlJa. ^ LajjJ CLc-auSI jjll 3 IJJ^I JL^uVI 

^_?.jSfl (, 5 ^ fjj — 3 ja.S?l £ljjS?l 30 3*1 IjijLju |J (jjll — ALiojll 

. 3 ^Joj!I lic^il jjJljll JJ Li " 1 II ^a a JJjS AC juil Igja j_uala_l]l 
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—iaJI i—)1 WlVI ^_II "i—ljji-a" a^Jaj ^4-Ti La-lic Ijjl j La c$_y 

(_jJ—1 4 —jjjISj]I j 4— jC.Lalri.VI i-l)l— &UJI _)]ViD (Jjxi Ib-d ?j_5jjI£jJIj 

ISjl—ua ojl JJcL 4)»S'l La L>*J ‘ilP-j jj a <-l)ljl jjtJI 

jmuII ljj] lLaLaJ 4.*J-il *i i-llljjliall e3& jjLa (jl Jjj iL^mj IjjjISj 
^ mi'v> II jjISjJIj (jA'Aj Lajfl ( ^C-Laii&.VI (Jc-lijll 4jjjg» jjc JaLajl ( _puj 
4—ILa. 4 ng .all 4jlajJall 4jljojb 4i 13& j g-IjiVlj 4jijlLa -Vie. 

<j=sj Ja. ^i Jl (_5jj (jaij »4*ill (jj&j C(_5ji.Vl 4j^iJI el_yu]l ^JC. 

_jjj-aj]| liUj 2 ■ —-^Ia Jjjaju JaLJI 4-rsl-vi Ljl_jj W^ll |j& ^3 ^jjplc. 

(jjui_iaJI (jj_J 433_)11 ,jjj (__J_jLaJI jA j tL i^._j1_jJjjjjVI frLalc. (_£,}] [J. Ua^ll 

ULui —jl ^jLJjJI j_ jSI jj-a lijvlii Utx i^ljjll j mating 

:^j^\ JAS& JaLojl & ljl>lj 

4*1 Ml Tl (J_21.1 (_j-a Ig ~^ 1 11 <^3 ojlc. bt^a ^ig.i.iu 1 — lUyij jjSjll (j -0 (JS . ^ 

(_Jjl_iUOJJJ J ahA. /> ^Jal <_y9 i ^ ill t II ^3 (jlS jjJ j 4jjj]l 

• 1—a^lji.VI oApii 


1 j» jjL lijbyi j _jjS 31I (^a t”ll■» al^ nil JS 4s*ylmil 4Jill i II 

j|j_al le. J ■ >>jjLa -Ifrl ij (_£.la]l 4jj^la 4 jmUTs 

• ja>VI <> li*- 1 

^£._^ll ^Jc 4j^i^aJ| 4j*jjjkJI tlil^Ldl o3& jjJc JaliaJI ^Jj jjiaxj 

‘ - ^ — II a jj*j_ia i 4 jjjbtj 4 jCL a~lrJ slllcLaa. Jaxuj ^jl J^a 

. siiljVI j jJI jjiSJI >* >>' J t II SjjjS j 
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V iIj _iS j )j c^_&SH o \jjli (jJ] ^ a il l ^ O' u, T >V^ J 

, , » _« 
ja j — So&lSM j* monogamy jjli jl eA' '^- a °J^V' 

jc. ULal) (jjilljll tlibyi j j_$£oll jl .Lia LojI j ijp- 

4 4r-l.aa.ll c-Uja^Jj J»A jLuaLa jjal ULiaij C9 j4 m» . l l jJ jia 

1 j_A ^jJr. t—UjJJj Cl., 'V.»11 oloaJI jOal jjO W a 4jjj3 jl jjjal ( jJ^VI 

i aVw i j t^ Y ^4r,L«nJl f l .>»r- l jx jjjaVI <. iil> ja 4-b-aiaJl 4_iajLaall pL^aal 

JO ju 4 lla —S 4 i-sala jal < _ S J} ^A»a -a ja <»$1 ^• ^a . m . a ll j jj Oajlaal l 

jl—la Jl j3 OjLajjll (jllj c^OjljiiS CjLajjj Oal j jlo Ji«) OoU.jjll 

-all (J laJ' jpHUL (jjflLiaj laja d-llal jj]l 1 £ jl& i—u jJJj ‘jj^- 

_ata (_a__aJ 4aoj]l 4 jJjISj 1I 4jlla]l 1 wVi IoIa j cl$J j j jaa ll 

4 ~iV c ji l SjII ~'L»Vi ja _jA La ^j ^1 jjll (jl <4llo c jjlVI (» a v> a]l 

e j-Lia—Jiil dllr-Loa! aOjOa CjLqI jjilj la_jia (_)«Juijj lillo (jit ojilc- 

4AJ LS^y CS^' 

I j A 4 1 (_>aJ (jaj j jll (ja 4j ja jLaJ 4aj j*-a OE-1 OjajJ J 

l it . % 1 J 4 % i 1 ^ i j jjqll jloJ JaLajl OC.I_jjall aOA (jl Lol tjail 

- > 1 t -4 1 1 jj t i^ j -0~i vljl_—*-aiaaJI j__a 4te.l ■ ii 11 4 j <11 jtll ^3 -iaa^Lallj 

a -y J] c. ah-k.1 j»jjajll (j jiaa jl (ja ^jll (^Jc. incestuous marriage 

00_C- ftlmJj jJlxJl illlaala-a JS ,^0 Ljoji jaaLj cjal ^1 ^ a Tia a (ja La 

^a ^1 jjll jUJuilj Oal j jl ^ (J- W . H 4jjjlaa jjjlol V ^jl 1-^ OjOaa 

^rl jj_ II Lil ail Oola^lkl ^>£ jmJ Jalr. 4aJj c^ ^ jjlljll a Oal j ji>l 
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tj_t <Jc. J.** II 4 jlmill 4jj)* I oil jAj 4aVi4 *11 l"'!, *'i's.*ll 

(jl J Ij£Aj “ *~ 'I«aia.<all ^j-a _ jj'5 (^ c-Luull liilj Leu jjl£lll _jjl_ucuj 

^ i» *11 i ^yiA ,j£L] j t|J, J Till (3l*JJ ^J^t-oll j ,-i.amaII ^1 j^l! dilslaul 

(jjj (jjUull 4_La ^ij (jl (jjJtJJ (jfill ftVI ( _ 5 ua-ollj Lmajl Lojlj t-laSs _jmlioll 
o~i ft jLuc-Ij (jjl.il n<all ^liill j (jjxilj 4 u£LoJI o_ j.it.Lnl l jljal 

" (3^ (jLatJa] 4toml*v (3«l_yC. ' *J-°> 

i _si jiaull ^ If- 1 g .LI x * ( _^3 Li .il ml ■laia'i ( _jull (JLilo A\y all ^3 J~itQL<JI j 

<—iV! o_jm_C ls^ ^jLl]l <_Jj 3 LajS U£tml Jla> jjl£ La£ t^ bt.lnl l jjc 1L~>.! 

J_jl j_all c£l^lu__tal j ^Sljol AukLlall (_juj_jsJI uluLS tJaSS 4.im i_sVI 4 mtaA jl 

AmSlxall uulc. LoiJI (jjj (_}j_jaJI jli l-l^Jj (Igulujlm* ^yjjl (_ji 1 g 1C- £-li-ill j 

(j__Sj till j 4 i, aljml l AJaluJI _jl uul jjiijl ^taj j\ ■" <1 a. J jll ,li*J (_jic. 

A xuj t(_J jui^ll (JLmauVI t> SjSUI Jatl jJI ^ ^ jjJ l$J ^.jVl <Jc. 

1 * Ja l j*^V cl* loll La, jl jSj/ djiAA p-1-^1 ^ 

o_ji*m Ajj-alit. jl LgjV eillij (4 j_juu 1I o lmil l JjmJu 
tlllj_m j*dl (j_a jjjfLRj AjUH (3jJ_j1I U-ojI IgJalujjV J _jll 

^gic- Jjjeull Aajuill ai&j 4AmaLku 4u_jmj Aim ujjIuS jim jjgJa t _ s -lc- aIIaII 

4 w .i* H^ll i" il i_ jlVill AjAmll JliilL) 4 _U_j 3 r. Aia (j ji^lu A^jJj e ^-v III JSI 
iJujSj IguV lillij i"(_j-aLiiil! (jLuij'yi" (jc. u. ii . ^r i ^1 _jtiull oLmJ (Jj^-eai (jC. 

^_mucmall «.!_ill 4 tt<-ii jja (Jil (j_jiljj ^ya 4 ]ami l ^^ic. Ajliil -1jA=mo JSiuJ 

_si ^LxJall (jc 'll _jjOXJ j l^uit_j]a (jSmu A*uLa 4 %-v 0_jatj tS^" 
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j' (jJ lAA £aj JLaald Jp .Imajfrll J JuxJ (_&£j 

- j N j5j < . 1«m jjc. <1 1 Ua.J Aj JJI Aiajll oAA AjaaI Jlitj 
\ t O (j_a *_Jj_A) La iia Ajja^JI dJjjS/l (Jjl JJfrk Jj»S4 

4lj ■ „ j jLaJ AjJu *-I.UU ^jc- dj^jll iiljlui J AjJa. Ajai £-a 4^* UJ^La 

4 jilaju^l l>^«jJall p-AjIaj lift JAajj <Jp (J jw-vtll 

dljJu J c5J 4<^_)ajll JluaiVlj Aluadl Aiii j jxall J dll jj*jj AjjjLoll 

4 i ■.« <11 i l__ijj^a ' jy* ' ‘ a jSjI I djV 1 ^ (ja L-lSjall 1 Jlgj (jliLU Luwi Aaj (jl 

V j »M 1 j A <_JaJ (JjfiaJl (jl >-im->i ?jA La JJj t jl(jLuijyi j jg M 

jl (JLuta_jVl »ji1 j\ 1 (j^Vall-i A.,>.<il *> II A-jajxall dllj j» t^l Li AJ Aj£)Ip 

^ _ II 4 la'll oJ _gj Jxjj Laj3 fr^JJI (jl idllj-iVI £-d^al frlSjJI cjLlj 

^1 oa> ip Ai_jiuKa jjP d il jUrTia (ja AiJaJ La jA ja ULall jdi^aa 

.A£.Laail (^c-bua-VI pjfcnll gJuai 

(jjijj ^laiall (jC- liaj (JLa-jill djl»aTl>a J eLuull (ji <—ijxj (j=dj 

(j £Llj 4(JI ajl ci*^} La <Jia AjjI jaJI djl_>*-»all (ja 1 J4 j£ IjJ3 (J&l Jp 

• * * t 

!)Ld=t3 4*i. „-•. (_jjll ~1« L.1I (j^ I j imi ^LIS I jJ3 Jr> J I ^lliL ol _J 

^_1c ojAall >. a*j^a (ja (Jju Ijjl t^^lill Jl^-a ^ I jasS <■ <» > >a ‘l Lg_il (jt 

• t 

tL g 1 aIS Ip ^LiL (Jafd i _ s A j Ai_^iall (—i^jiujl Jl (■ j)-> 11 1 Ajjxa-oj A£__>=aJl 

~l ■» L.1I jj (jjoa.1_Jl j AjjjaiaJI dlljl Jai. Ig j.Ip Jl^all (ja Jj jjj 

JaL> Jl Aijg .ui ^gJkliijl l_jl_jaJ (jl ( j£ajj tA-s;i.1 jjll (jiuiSljall 

(illj_1 A . jujjj tAjp ^iljj jll ajAail <■ _ ')» . i >i j (JJa Vj a] ^ 
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t JL-iiaVI J «.luull JJC. Jd4j" jj^LtU £Ja-J 

^c. 1 ^-'^ 1 JJ _kill ^yij 4 j^U. kjjji US l liA ljL*l : JlyJlj 


V 1 U iAj |^ 11 


Jlajill (j j)^J«j Cy» Ijj^aJC- j3jJ ^xlll jlS lj]j 

t^jl jjjJaiJI Jjl ja JSj (jja. UlUx. fU (_kikj] jlj <_s^- ykkll o& UiaJ 

J_c JajtJL - t J&l j' <Jda 4*-»J fkJa (j£- ^4? cp" oIjaII (j^ 

ciil^/l J «-*jj^' ‘4*^' Ajjjj^al' 

J J<S I I 4j f jjjj O 41 ^' cs^ - 4 ja 2» o- 1 *^ ' LM-- 3 dW 

lL_gJtA2k q Sxl (_5J2ki A-a*ki jLaSauiV ‘^Ixkll j£>oj J^ha JjSjpl 
o-iC-La/Jl Jjlj-a JJ3jJ ^ £y </' t#* JaaXJI O^J 

j ^1 1 j. „ g _a ^j a 'ill S ■ ^l-s. Ajjlijjl k jx.Ua -l=kjJ tJlakSfl 4oii) ^-3 

» 

^jjtuk J i4-a_£)UI oj4' JS*J* iS* ^ : 1 ^'“‘ ‘ a JJ- 1 l>° t® 

_M< t(J—?ifl ^ylc. -i=Jj jSj (^ic. jlj JlSiVl 4*^ y 4*" <4“^' o' 

jSUI c*ili_£j (c >ajal' J 4&4-JI 4'^ ia ' ®J*£ 4-jA? 

oOa.1 j fjd £* bjAa*. Aj 1& jj*-aJU J4 (jr^ - ^kic-VI AjcmO *}/ c$^' 

.^jij jjSil AjUAiiaJI Aja^L-all ^CO l.l> J. *"^ a l l o* OJ^" 1 ^4° 

j J a j., ■'-.! ! a^jUJi (3=. o' ^4-^' £' 4 1 ' <4 -^^'j 

.-' jc. ja..,' ^plt < 4 * 513 II AjudSllJI J AilkJlj 444 ' (jaj 41 tlj^» 
Uiu kiijJ jJj 4jjU- kjLaC. ijJl O O^"' 4^ 0 ° Uj4 j' ‘^4jJ>" 
il^x._ji ck?' <> Us>^' «j^W 0 ^' 
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^ Ajcj jLu.ua. lj.jnAl.iA £a (JIjSSVIj AjA^uil Jj jjSaII 

Jc A^LoaII AutLaJU^I tlllc-lx^JI Jajuij Aa. jj J| aJ^UlaJI JjISjj 

3 j (OjisUtf-Jl t—lLuj-al Alj 3 Sll 1 i fO i j j^ / i ** il -s. jjll 

*f—4-J 4 —alL^l A—ijla_a Jluial jl o jiiliA AjjJj J ia jaJu 

1—jj3 Oj*aj Jll £-ljjVl (_ji (jSJj tujLsj/1 £a A^jijUaII J (jail i_jLouSI j 

t—lLui— jSI (jiajsl aLjaj L^asl JIaj (jl jAxll jji tjjaj j jyj JLull JabjJI 

(jj— J ASjLa—a ASjxaII jjSj La Lilt j (AiuuaJI Aju.jIaaII (J jwaall jajl 
(_>■■ ^aj j tI■ i Aj-nij (_)n.l7>H jjA (jjtklall eLjaJI eb-oSI A v» i ‘Lla jjAuuaJI 

(_!_» tJjjUl (JAaII Jt ^A i uaJ I » L . rt^ yi cJijjJall oAA iljaj autlb (jl liA 
(32JI Jt JalLkil AjC-LojuVI (J-lLa jujISjaII jl Aaj Ia£aj tebail (JAa Luj 
L ll£ j tAlaLij AaIc. j jaVI CjLuAjII (Jj] Aj.»V>ll AjuijLoaII J (J jt^aaJI 
ijj- ^ ~>H c5-^' C5—^ Jj^JI J& J-lJI cILyL AjA^jII jjfb La 

vliLc.J Ia jjaj Jill iiAjaJI J AjcUaII CjXoaJ) aAA jl 1 jjL jAjljj 1 j*iaJl 
• '■libljjaJI oLa AjlLii'yi CjIauVI t-iitl jjj jjA ^jA 3 ■ ...<■•. 

o_Lu (pUI dsLDU LfMj »J J ‘«U A JJt J jl JA Jc JiAjjl ALaJcI (jlj 
Jj ‘(Jilall ^1 j v—si jyj jjbuli ,Ja1 j* Jala Igjlauil jj£j V IjLj-o Vlsbi 

^L^-Jlj j«ll jLS tilh J Loj <ali^Vlj v'jlSVI jjLu Jui jA LjJ 

4 —CjL .>t/r"v ■VI jL_a j»J j>Aj to Ac. It. •a ll ^jlfc jLaJtVI jSLaj j)AA 

fa “' " ‘O 3 '- ^ I-j J >Lu JULVI jLaao AjIc. jj ( »aill ^ic J j.^W 

jj! —SJI JaLojV 0 JJaaII AjI’LII A s t ^-i l AI I (JaJ Ja ^ojLjVI ^sIaJI ^3 l^jOAa. 

. A. a a's o La I LLojJa At Lq 7t 11 r l ■ AaC.1 jjj AijjLjll oLiJI ‘ j j.t ■' ! 
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jjj AjuLi (Jj “ ujUl frjjjuillj i." imjl Ac.lxa-11 lip. j] IiJjill j£xj_j 
A ijijj l*iij«i 1 ^in I ‘XI j (Axlaj 1 iJIjLjjJjII (jJJj djLuuj^ll AjSj 

jj£j tNi-b ‘1.1a, 4 ^ lA vIjlsLlui jl djLajjJI ilxj jj^ia jC. Jjl£jll JaLajU 

.HaJj (^ ^l.3a. Ijj.ln-A (JjaLuII Aj^xM-taa-oll jSlxVl jl (jiliuC-Vl (J-^lj-o 

iWi... *i j ^ 1 ■ .il Yill |-1 J^Vi-ill (3^ La AC-lxa* ja.1.} o jjljJl AxuSljxll 

ojJxo_3 OJpil (JiUaJl Ajuijlxxl (JjjlajjJI (jC. jJjaVI ^L-aSj jjSjJl 

SjjIc. ^Lxa eL-ol^l ji t'gjxA Lo jAj (i_lLw]l ojjj jjj *-^ a * a 

Ja.1 li& j (Ajaijabxll AjC.Loja.VI dAc-UaJl j-ll JjI j* AijJ*-» JJ& j fiaJlj 

<_Sjj_Ja ^— 3 J JjfrVl <^1] 3*2 Ul^jj® (J <jr^ 

l-Uui_11 j iA_jjiil AjIc_jJ I g^U a jx ^-o j^3 Jaj jjSill 1 $j 3 ;jJ*JJ 

t*i _i-b ^LSaC-Vl ^ A^awilft. aJLuix Ajjill AjIc-j ^3 jSjlll Aa&Luix jl <^jljJI 

.6 jjlj .1 j jxil 

l 5 .-*- i jl-b j'II ^lr. jjij*j i*'iK ^jll t“il)txl^xll jx Ajl 

. .. 1 J .i- 1 •'. ^. I I . *»1 « /’i-. ^'1 lAjcljjll clil* /l , > <oll Jlj ^LtAall j& 

Jal _J j (sexual exclusion cr » ' '>H *L-aSyi jl A*«ij ^Ull oUjVI 

(Ljl_Ajjll JLoja.1 ^ jx (iV JS^M > j® «>. (^luJl Axl^l 
:^>_i(Vl £l _jjV> jjj Aa. jjL l^Jxa. Ujjj (iljiixll *<^1 <j)j 

4 ojjl_) A _ * j le- j £x ( l.juiVN A]al*i-Lxj Ajjjl*J AjC-lxJal CjlcLoa. 

^_a ^_J ^ill ^ImiLlJI Jj^aail Lu.iU o jiloix ialxji j cAjjjil jjjxll j^jjj 

j_jxj AjImiLj Ajjljj .laj V jajj i jLa.1 ^ Ijj Cjls^lc. l _J J-‘ ^ * " 
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* v JiD L«j blal >S?I £l jiVl J c$-d ^ 

|j ft ^ ic- 4jla».yi (jl > _ ;,.'-vl y^gC-l aiV^/l hi ill lift (jLb ja-<uill jl 1-1^ 

<3* <j 5 Li ^1 3Ij tAilll jjk'il JjSfi (jil-ill 0& <*^o Cj Ujofc LJa*j JlyJI 

_IbJI —hull hoVl l li* (jl W*^>y (J {£*i “Ji^ 3 J (J^ i-v aII 

jl tiili ‘ j jLull ajiuw Jvbt AjjiSU (jiaJjSJ Jj AjSf S Jjlj jj&Loia^l 
4_JBio Sjr-I *~J Ajjj Aje gijj t5 £.Laia.VI jjbjllj (jjj^ (jAJ 

. JlaiDha. aLLj AjUJJ 


4 sUaj J Jjb Cj3j j Lulm l Jl £-JpJ — JjJaoIl AiL _ jSjj J jj 

£tAj *11 (j—a jj£j jl Aj V teljilb ejlialj (Jib AjlC-J Jjfu* J 

< 1 'I la a jlsV j'« J - '-J ‘'’ AjjUaj Aj 3 j jli V] J t(Jihll l-J LI a JjuS Aa _).iJ 
jaLuu jl ^jJu J JJJ-OJ (jj-i JlibVI Ajiltjj AjLha (jl A >jnl l j t jaI J^i 


jjiauaj (jI£a 3I J jjJ=J (jifL-aa-a JjSi Jj^j JU. ^Lua.1 <JJJ (Ji-b 

t^l_aaJI j_aj ^gjaUa J£ jjgAjj tilli (j« Vaj f$j£lj tAblc^l Ajljbi* j-a 

# 

ojl_Jj ^a jljjj AljLJI j JJJill A^ajj jV * La^o ^Lalc. AC.IaaJI j>aA jhuj 

t_i j ..1 JJ Jlj Aljli-all JUblj tLlLu Abuj»o AjjlUtll 1 —ul£ (jlj Ja ‘AJxll 

a jjasa a,l>» »*11 (jU tiiijij tig\nj jui j j j julj ji j*Ajl 

. 4 l ,ia'i j Vail i la’i-i _j±u ^•LuajVI ajft ebb'll Ifrg-Al jJ ^jllj A l a bal l 


0 

1 ^->-1 JIajaII Jc JaxJ jjll AjJull t ~'l l» bi . > bl ,J (»j^-UI JjJj 

(ja 4 fl < Ull jjA jbl Aj 15 JJ j»j I j ji.nJa ^1 » bll 1 jS j-a I j V « j-» a ^Axlall (jC. 

A_jaftVI A _jlc. —a (jjSj (jA Ajl IjjJaJj JaA^Lall jSlj t ji.1 Jl ^xuij* 
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I ^ Jjj-a—sJI (j—lc. i Jja Jil UjSj Ajla vjSj ‘J^ 

«UU Jiuaxll lift jjJc jLojc!AS ojJ 3 l*i yjjVl u!j 

Jj_3 (j_a (_$! tAj (JJJJ-a j^*-ax (>» tff? <jj^ W4* 

(_J__j3 J _a lj*lui—a lj£3 ,j£Jj J IjSj ‘l* Jaia f&Ji V J 

1 (Aj lajj_>a OJ& (j^ ~ O** UJP 1 t>“ U S't^ - 1 •—>1^1 

■ *' ^;l lj Ai*-all J jjjUill <j)j ti-lUjil <liU £-» Aj«uaJ! AjLjjUui ilijl j 

ji jA JIIa) Jc- ^a <J£ tU*J Upl' t> (ju f l»Ja3l U& 

■ > ' ' ~'V 1 till_tLoa. (jl Lsaa. <»‘UJ^ i>* Jlais^ j 

sl_pJI u_£lj ‘U-bji ^JLUI jjUill jUa] J j»ULil o& UjJ oi=^j 
> 1 .. ■■'•». ■ J '1 U.Vi (Jliljj^l lLiUI £A jIj^JI i.-. l l m ’(j aaf m l Ig'i ' j.ll '-a IgJ AjC.L#»JI 

e l_A *lj]j ' A (j— 8 J J—^ ^13^' UfrjMd^ 

l g \ (J__a£j Jjj** (jl) jAj\ Jc. (jj«l} A^uijll 4jLibiil jUaiSfl 


i}| ^yll Ajla (JiSa Jj t^aJJlj lAAjjjj jjJc- AjjJS J (_ju b IjSj 


.Al_jli-all ^3 t _jjil a » iv U Aj-a j3 


J < djbVIj jjS^ll Aal i^J (jUiJ J jaSI dl^A ^un' l o^A iliA^SLij 

0 

b_JJ tCiSjll (JA Aljji) * j& J=“VI (jc. !lwaaiaj !ililuw> ^Uiail <j& UJ 3 >JJ 

j i»V'\ Aa^a Asj^ia J&aj j»l*Jail Uu la Ti il <—iljJoldl j (jlS I j) 

V IjliLoJI LS* !*•'*• ^ ^aL waa i. . , i5*lj jjSjJI (Jliuijl (jl jM& aj 

jja JULVI u -aau ^ j t^jgilLikl ^ c-Loill ,^-< 1^-1 *if j cAljli-all JjJ JjaJ 

QA a£ Jc. jSj j V ^uyi (jla .*Ujfc ^ J ^ 
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CjI—C-L oa. jj —q Lib] (j*-abkj V l_ liaj ( -v^ j' c. jjAaiu jjjjJI jjSill jj| 

Au-a_JI u Ij&Aj ‘bWJJjj J t^jVb <jl£ 

>-* cs—^ L5J^ JJJJ gr* uWf^J W^ J ‘l*-» 0“J*« Uj^ 1 J 

f*J—cs^ J J-^J ‘^eLaaJI aba. jUai ^3 4juaLk jflluui jjc. 4 j*jJaj 

a AgJ (j ju u x j LlJJ AjbjbVb tJaa3 ^j ur-l 

.^LxJall (ja jjjS jJ 3 jJJJdJ ^jaJll 5JSI AjJlc <jl ^Jal jj 

—jj (I jjm ’i ^sjJajll Jal£ \<ai,«^ ^jlbb Jj3 AjLoC. v.- il l ^jSJj 
(*J—^1 *^1 is^ aj^ 3 4-«J ‘lji£ *.>*11 (jjfbl !>bjla A aLlj 

O* & * *. , “'J u 1 fVI *- . 'j'* 1 * 1 -l ^Ut . rt alt (__jia*J ^gjll 

t'jj*' ‘4-“*jl U- 3 ^ 1 ts^C- cSj%» (jS] ‘ha. Ijji^ lfcj3 (jjSjJ ‘(i^l 

^1 T L V 4_' • j>L*-bll ^gA ol )-> i <-n j lAjbkjl JiJj Ia Jjb-a iij a_^uS 

(_J.il Aa-Jj tl^uibitl ^ jjjJail £-Jaj La Aa. ^gj] lAA “Ujijj «l& jlb-a 
CS—^>J ‘'—^ JJ <—IbV!j jjSaII <ji tj»jaili CliJll £|jil 
(j- a« . i , i JjJtJ ^jc. ji.V| biajj Lujj ((jjiVl blit j) ajSj ^ LoAAaJ 

l ~ J —^ ibVLi. ^gk Lajjj lAA <La$Jjjjdj jSjll ^3 4®.jjl ^bll ^ail l 

LS^~y J 4^? lA-^J ch*^ tPl' tpVl jji 0^1 tff 3 Jji^oll clia] (j!LoJ 

t«-^ a-iAj 4 -jxi AjaLjaj o^C-Luia ^1 jjSj UjjuLwa 

obua—]l jLa ^_ya A a~\ » ^'1 l-i bil l (_yax J (jjJ <*jLj oJ^jio ^,1 ^ lr_ i<u*j 

V *V,? 3 ^ 5 -*ll ^"I^VI (>0 _JJLlSll Lyaj l (jSJj tJAillj 

—* fl. tVn , " V <ajl£J bjleLaik Aik-all (jl t _ g a -jJa j t^jlxj ^^gC-Laa. 
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CiL_jljja. (jjijl jail fjM £-wji I jSj t-il v\ nl^LJ (j^i jl 

p.1 j—UI 4 _j 3 Ja'iiinj t4jl j (_)ajijLall ^ja -A. ■ diljl iiUj Loj SjkuS 
jSjj tlAjJC-j ^li>>illj j tAj^JI t_j*)l£]| 4jC.Lua.VI 

^l—xJall _jjjJl_jj ^j_jLuII >jwil l (_J^I ^ja A m» ^ 4j-v AjjSISj 

(j—S a} j • (_£jj—L j j jaluj—a (_£jplSj Jaxj 1i >>».,) ' j^*j c * W 

JLLaVl lillj £SJOajp 

f f 

U 1 J—‘U^C-' - <ua»V' (jjjLu-a — II (Jj] Ijda. i_Sjj*a ^ jj Jj«iVIJ 

( 3 lf* » 4__Lul_^la A&l<a^k |_^lj t_lljyi 1 1 uLi.nl Lag-. ^ jSj (jj^all jjjJu j (jjlxjll 

tJjSjll jj-® (jljjl (jl (j^AJj ‘(j»*ll tlll_yil) (JJJj 

OAjU—naj ijl—syi <LtLaa. j^L £vUaOaVI ^ tAiDlj jjjjjSj La Ijjljj 

tc.lj^)*JI (jjiilaiaJI .lOa ic . (j_j*sl Jjj tjjjjiVI jjSill qa pg'nl anal 
* 

UrJ —AJ (j' (j^? LjUVI u^lj ‘ jJ»- wil l (jjjx jja jj >.* <j* J u. LaA j jJ 

i±Lla3 —II (jjLaju AjSUI cLlbyi jLS Lajjj JUiVl ^a eUull ^yal <_jjLlJIj 

‘ts—JJ*® *• V *J ‘c5 J^' CS^' 4 j_P ^L»JaV Jjj^all L.LL jjSjj jjSajj 
Clmjl f S?l AjI&jj ^ CjLVI jL£ ^l.i La ^l_jll ^ AsiLtll a jlA (JjLij (jiaJj 

^ If*. Ijl a 1ft. I il.l__.yi jj JJ AS_jj**a AjLuiLuII ^ II ■ jV l^lajj 

tel j-% II a ^jlc. AajIj <tLa^JI (J^lj 4 j jOaxil jVj 4j jjLUI 'Oajl^ll 

V II tilljj ‘ jlij_all ^L*Jal j JjLlllj til^pjuLall g-li^II ^LiJaS 

.e^Sklj 4 ;-J '< VI Aj^)ill Aa!!5lc. 
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e. I_C-lij I gjLaa-j l^yj£ _jL>l •v'lj ^La_jla IjSj ( j i - ‘' i aj J 

^_a.ji JliiSVl (j jtkl u i (jj j .» A \* .a l l jV - ij “' a 

^_II l*J_>ui ,j-i*-J iljU-uia^aJI iLlliVI (JOJ (JliJaVl (Jj3 <j^ ‘—*_>*-* J 

‘IgJb_ i Cj.m j) JL*ii (jc. ^iljj {jl jjSjll J jLuJa £-a 

AjJLaa_a l<jjJ_J j < JL—>ibU 4-aj3 dllj £>> (Jl j3jJ V JjSill <j^ ' 

jjSj 4i£Aj ^jla. jl (jjjjl jjtxjJI tjli tj^Vl (jG- g-liill ^ A£ jiuua 

\ _^aja 4_1 l g ~'^ J£ La jjL'.ll aIJoSJ i>i (jjSj AC-LoaJI ,jc. 

ASJpjiaJI 4jJjl£lll ^JL_qa1I jiC-Jj J l^l jjll L» J^U Ajjluila 

,ji j tAslawa i_jL**iV LjLVI (jJJj JjSjll <ju jjiaj 

»«il l «LajS ^ gjXl jSill (ja AaALi’. a »Lil L JLxuVl -la t—llj^l a_J— 

jj c- gjl ill [J ** "»■ _^<aXall jjVI (ja JlSj (jaj L>° 

. Jju-aill Jib £Lu£U j£jj j£i tju iudLlall 


3__jjJI <_£&!) Jla - ^ >aJll aKI £l >SM JJa lie. ijA ^jLillj 

1 ju j t i*il j yl J (ja lata (jjLtLall ^u<il l *. <1 1 lj (jl L_lLill_j 

■ji ji t jl a.jll ^—ij 1—gJ a-iilc. Ig-ia UJa3 Jaaj J\ (jiaj 0^2 

JL—iVl j»1 ada)/ 4l—Li 2*U ULSjJ (_>-ajall ^5>a ^ Ife j a g-lL 

^_i iiljLij jJj jla.^11 Cjjsj tliU.j j3l j Ia jUj-o ajIc- jl a^jUJI 

<i_xl J oaja (JJ^ JC jjaill J) (jJjU*-all jLSJ' ‘A^ 1 

<V(J_all" fl—sJall lji_A (jJc. Uj=ljI ^S?l - 23 J u'j^' 

J >, jjj_£j_Jlj AjwaliJI dlLuujiil o^J o jjA-all 4» a .i,i i l *v I I 4<M i ll (jl JaajLallj 
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ilA jljjaJI »<a (j-a ^ ajLt (^yA aJjila A n*-iA _a a.lal j 

(j_a 4ii]jj jjJjia JC. ^ ulaJI (jfr ^iiaJ ,J ja.5 till:] Axjj tojlij-cJI 

tpheromone oj*J* Jj$ ^jj tlAj&jLJ 

j .r- " *lj_aJl J_jS dlVLa. (jk Ljajt JaSk^bj iS^lIjii ajjsij 

1 a, ^ \r- f . l jg^ U \ ^ -'A'. ,■* Lojj a j l-i i nil b-lli bjU'^l jjl Aj C- _^ull 


Ijj—aX. {X-usi "i (ji Juu jl C-lya AjUj .^jLall 

lIj-- 1 ja !->.*JJ ^jl Alal£ (_5_)^ (jjJ C^ 0 ^J^* 1 '* 1 * 1 ' 1 *' 'V 1 ”^:’ AjliJl 

jA <_Jo5H jjaj Aa.1 j j£j LLaji ajlc. Aa.jjj iUjj*j (Jjaj lift 

A_mjUua tjf. jjxll f.L-aSlj i^y^u Ai^ill J] Hoi UJjj ^ ij. - ^ll b 


j£i_J J_a JS -lic. ^-LaaJI <j& L^ 3 *^ J* ”^ij) 

<j_a Jck ^jJ ^ylj C-DlSyl U>JfJ jrljjl' t>jN L> CS^'j 


jlj_a] (3_jjla <j_x. llkui Uujj a.* A ul l 

.ajiua JaVl ^j^SM jjSall cS^l tdjLJl £-ail CjyiJ* 


\ _gji dUj ‘ jjwiVl (j*£c. ^jic- L-ibillj AjjJ' u^ij 

^ u>^ jUu-all j'-^j J* is^j JJ^ 

a j—A (J_ia (jjj—i.71 AjjA V* J JJV AjIiSJ vM 

1 3 'l l bjiaj La 1 j) a jil^a JJG. AjL-iUj Aja_£i! jluil o^A jiu jij u-Sjjlall 
Aik-iic. Ajl JaaOtall (j^lj ‘0oial j Ajia j Aa_J_>b (_5ia Ja33 

A _.^ajj 1_gj jljaVl AjJlx. (jli <Ua jlij-aa l a j K - a JaJj jja.jjll 

La j AX-LaaJl ^C-A ^ilj-oJ ^lajG wSjjj) Igjji iiillj tj*i) jjj t jalSjll j >- .l l > i V' 
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(J* (Jj—* —9l isy nj Ajlc.j ^ic. IgJ 4JJ£J 

»i* (_^a tllUyij jjSjll JS plUuUj 1 Z 2 AZ.J ^jjjl j| jjla.jj i>1U (Jlj )J 
( ^ -'. . ifl lillTll 4 Yil Am j AjSj^La a A^.1 j <auiSu - ■ ■" jjISjU " 4 i-i rJ ^ji. ..I" 

^jjiSlxall ^ > i» >ij jl JcjljjjJt flki jAj 4 (JjUjjll ^»Uaj jjSj I ^ .■"• 

•13—*j ,j—lc. I j— jj£ a<j*j ^yill ^-IjjVl jjSj (jli ‘ jSjj j£j (jjj Ajui^ill 
0—*J 1—&^oC. f^ya 0 ^p^lla 1.1a. ajjj-o3 0 J4il Vj cljljy Ll (Ji-aGu *i? dllaj jll 
l a l. >i (J3asj J3 Sjpall eji& (J>Li e_pall Sjjj l^x.jL 

■ Till I jjj£ 

J <jloJ VjUillj AjjJ AjtU^VI SbaJ j ii^OUIj 

(_j—® j*- 1 —J ( (J 4 lUVi VI jjc. LaLiJal LaC-J 

OJ^i ' fl 4a. j (JiJaSl jj-ic- IJA (jSajJj 4 <_jiudl ^3 jjjLao<JI lili^jluj o_j_ja-a 

.1—g-i jj^TiaJ JULVI clLil ^LlUI jj3jJ ^gJc- (jjAjlSlI JjsVl 

(_j—It 4j J^jq 4jjj i 4 .i 9 • *■",.1 \ 4 oi» ■ >» jjISjII ^ 1 «. j 1 Ti l ^ 1 j) J 

£— iji —a. V] 4JS1 ul« jgl£j]| .Wa< 4jji]l jjliu Vj 4£lajj 4jl.lV 

{jjjjxll 4 ..1 <-il - 1 11 l^jtlaie 4jl .aa 4jjl£al l^_i3 l^J ^2 jjj ^ . Til l 4_i3lS 4a. jJ 
< _ 5 —9 ^l__aJ| l__jl^a (J—sj ^jja. IjSj ‘4_ifilTi--> > jl 4^LoaJI 4jLoa,j jjl£jllj 
(j-aj—3 J* L>x Tl l— ^ 'virv jl tL -g \a A —aIc i(jl^<<JI 

■ i /m - nl l (jlS-a 4jl jj 

<J * >'-3 Sj!—s-Jlj oc.1—sSll 4jlc. ^2 SjLwj 4j^JI i i s Kll J j 

—lc. 4, ^<\ i £ al l iijJiall ij-llj'^1 J jjSill ^.j.miTi 4jl J t QJJ.,^11 (jbtlaall 
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£flLL» -L-oaj J £J*-al ilua. ‘l$jc. Xuj Jaj jli^l .jli t j.K'JI 

<•$•** tS^- U-j' t> jll (jit 4ji Jaa.!UIj t£_slaiil Jib Aj/upl 

(i— <^a Jill l$J Jj=lj J La l^jji <£ yj) sLa. y .Jjl j 
^ ^ JSfU Igl^aJj jUS IJU^ Otij IJjjS IklaJ 

lDU.j IplfLab JjSj I j^Aj £ j*a^a y ^c..l]| l$J jj jj ^b La 1.1a. 

i> '°J}£ IjJ j ‘*SjUI "Ia jju^s" Cjl jl u. <jiyj*j 0 J^3 S Jia 

t ts^^Vl ^JaSlI JC. JLoi£U J| jaVl AiL J3 lift ^li <fka Jll 

L*U— 4 —JJ3JJ <p J JAI* iVI V^j t JtTi»i<i jjj j£j 

. M jiiV ji 

-W-* jl" : Jj5j -j]I a-lclSU A^all AJV-llI Cjlj CjbLnkaVI ajA Jjj 

Jjl_*all J 1 1 ijs£ A£.U=J yk JoLullj ^ jU.,^,11 jy jSjll 

‘CjliJUJI ajA 4Jc. ^ ^1 Au^baVl f^jLa]| ^ ^ Jjjj "^r.l 

J^a oSlj tli-Q lllaj J jLaJ pUkll Jc j£jll Aj] jiuu ,j JjjiJI ilia, jl jj 
1—Ial«J 'jj- I a a jjl— SjiJ <_>uaJI <«jjLcta <ja. Igp ^jSj pHI diVUJt ^ 

4 —^ -lljjail AjC.Lala.VI abaJI JLaJI jA Lolla (jjJ 1L . >■ ! jj 

‘La JSjjj li I-Lujl IAA (jSj jj La A^jLumI] IjjUj Uaaj -Wi jjJj i^jaJll 
ili-jlj J S *a _j L_Ajajj J>JI j\ - <i}VlaJI aAA ^ ^pa. t J=o La IJ^Sj 
.jjLiia-a Jj] 1 &j2jj Lm Ajl j« Cil jj JliLiJ j‘l 

4-0 * “ ' Jaaj a K i. i/i I I ajA aAA A^alaJI <_sjSjJ| ^ja I U ^ ^j|j 

LyjSj Aj_PJI tliLuuajJI JS jV dijj i- aL J I cJa^a (a pJ 
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t 2 J.ti dd*UBSJ q» j&i) i> 

jj _*j - 1 jaj (j_* Ajfljllj a# <jl 

j ,<\ \ ^jlill U-iSjJ <4? 4-*^ gr^' gr^JJ 1 ' -^Wj® ^ d' 

. -.N-, a - ,,i>]i (jL^Vi *4' aw ^ r^ 1 </ 

J] Ja tifc J j-^j ‘sexual dimorphism uw <-&^' 

Jj ^ U» *3 HAj ^u-jSSJ j-j^ J-W^ C- ^ 

Uj £-11 ^1 ^aj gi *40 Jjj ^'j^ 1 

U. a^ Ldlj t(^C. gJjUJ J*-ili a^') y*> “^J 51 ' Vr 1 - 5 <> ^ 
oiA diS^ \J Jyall li*» >UiB ^ ?j& gW® l5>^ 1 ^ 

^1/uyi <JL^£U du^ iUiX S>- djUuJ 

.!_& j>_- J_ds <J^ ^4 &S*J i> 4-WJ 1 JJ J -^'j i* 8 ^ 

- gr-PJ JJ^ <#V£® JL ^' J t 1 -^' 

t ^UaJl *lda&S? dA*jfai*B S^U- fM? J ^ 

^ r l--. ? t ^V SjlmOo fdS *ldaC.I l«J djludjS _>dJ bii cJu4U 

j j cm , a ^a UJ ojUujli 0 i& J « « ‘ WS * j) ^^ ^ i r ~ J1 

3jjL jjt dj jSlLujI toil - AjjdJl d» U«i> Jl ^ wj. 1 ^ ajaluuJI jj&j 

4_jI£j A_Jc ^LdtVl U^!J ‘ASj SjS ^ g^ 1 -^' ^ 

.^C-Lu^l UJ-JJ* 
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^r- l ■n'WV l jjl£jll ^Uaj AmJu (jliuJI lAA ^ ^$ii (jl Lulc. (jJ*JJ 
isj-±$n t'j& ] d i_a^»j t (jA (jJjVI jya (_ K»rtW 

^ jjUui_JIJ jjjL_JI oJj_2 (> !*£ J t-i j*jj (j£b tliLaujll 


oJj all j l« .--> jl jsl j_aJI till A tljlil jjaJI j lx >^a (_£ jjJ (JSjjojj (j^aJJflJ 

f < 

t**il iLc. (il^LuU dJj 9 jjl ^jic- d 

* 

_jll jjSj_It (j_A ILj 2 t.'jljl^C ( ajJajj i^Uiujlj 4ijjj La j&j 

( J < ■ -i " j j < 4 ilr- >.,■"' j JaaJt IfJ-ui IjjS _ji-alajl i AaC (jC. 4 jS-n L a t_ia.jM 


tiLut) J UaJ tj '4jj S- 1 fJ Jj=^l 

til jl jui J—SJ j 4j <3=4? J (^lj AjSja. JAj jl jt jasJIj 


LS— k U-A^J ■ ^jaa j■* til jL*a (jc. IjaS ■ ila a Au-all ^^jLiHiill 

» t 

J-* jl l (jjjluAall (jl :Vjl : j nj^j j (jjlra.L <j* £^?-J 


(j <'j a tilljAl j tiLJj w —a (j n»M m—a UaL. (jji-Luj ffritaJ j9 jjiiaj 

t jjLub ( j mj ■" j j (lgjula3Jj I j ' ■ -’j jQ <_i“»l fl jl Ja> II l^Jj&J ^jiuSj (J jj l .ia. * :l l 


U1 • 1 i*'l a i 11 ^ ^^ '1 i j) I ^ I \'j c aIjLs CjLLajJ I gjjLua ’y ojLaJI 4^4^ 

^ Sj /. ^ 3 4 K 4 jjAglL La Ijjlj 4 AjjJ (j-a (jj. 3 l j >. 4 a ll 4_Jc. JiAaJ j_£A1I 

OL-^aVl £. a 4 ^ 1 ... ,»? y (jjJulc. 4 - 3 jUi> .. j j jiaJI cl/- 4 j jL-oSj Jj t (j oul l 

_gjj « >j>^» II 4 jIaC- (j—3 0 jaiLto IjS jLaj ^ U^-° (^J^-J jl^*-allj 

.4US< . j U.^ti j diUpU 4^_iAlll tliX-kai? jIAaVI 4ajaaJ jSaj Lu ^ JjUaJill 


^ail l ~l ^~~'l l cLijl 4 .-,j j4ll ^3jx jl J> ) IjjlS (J4t« (jfc j U » 4-i j 1 —llj'yl tilL jjli 
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o jlc- jSjjl ^T-A.v4Jj t -ikV 4-»-a^)2 (jjSjjul <j-o JaSB 

* 

.4j3 ^C. jj V tox> to 

<o ^L —xJal 1jA*-<a —a ( i it 111 j—'*» ’’ Lul <j-o ^»t jll ^git j 

j^y—9 _j_Aj «<i!S jj jIap] jjSLiJi jjh‘><a (j-oj o_^A_ja. Ajli 4(_g J^jLuulli 

cll ~0U Aim \\L A _jit Juuxj Vj _j;S£ ^I*)? - 'o jVivi (JI_ja.Vl (Jjuafil 

( _ $ _3 (^jjljuaiiJI t_JjLuii <_silliJ Jx>ljj La-lit __p£l li& >jgjj J3j i jljo-aJlj 

Lojj (jrfVisIl (jl iaa.XJ j tAjiia«ali i_j_yi A£_^ui ^luuStj (j^a'ull 

(jS-iU 4£^i)lJ (_jSJj Ajit^l (_j-=aaj dllijl j!J jj 

.CjISjVI cdli JiU o^ili J 


JJ (jc ua Jl j J_JjUa]l (j^aisll (J_)X It _jj A-aj ^jl ^Sillj j)Wj 
a-lt Luj— aj (jj-i'isll j_jJ=u j p jolu ^gJc- (jjLJ I j_jit Aj 4 a.^i 

(Jj-9Jj n."u s\a Alu> ^jjjLa Y,0 aLq IJLJ AjI j-i±) J&J 4 A_’ja_a. pljl 

^—a t5 juaij jjxj (JjjJia. ^gJc. iLib AjjajsJI dlljJiVl Lia.jJ_jj£j Jj JlaliVI 
CJ jjVl ^lAaJ_uil_j At Li_^Lui:_ jj 4 aaJll AiL-kil i J 

^h~Vl.n j-y 'i ^Jc. Iaj ^.Ul (JLoxiuil ^ lc- _ijjtHM (jl jVt Ajja^aJI 

(_jl ‘ 'uj“ , j''“'__J‘ -~ >r - (_y3 4~~ il " pl it f^gi La^-o I jjJ) j_£jlj 41 J '"& 

j_j-.ilit 11 Xj l jj-i <1 jjl£ L«S (pleistocene i—j_jaVI 4 *,n^->ll 

.JULVI 4.1)1» >>»^a]l 4.1)1^ <a!yU ^Jil J 

» t 

y~a —*J 1 ijjj I -a g a I5jli ^ Ajj-> % II (Ijl jiVI {_ >uS«J j 

—t (_ji Hil.ijn/i_jpJI jl jl ‘Ajj^aJI ^ Jpl_L«ulll (j±ij ^Ijl.Ull^aj£ II JjS/l 
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<■ i jSil l AlLa (Jaaj «<L^ia 4 .a~'. >i i 0 m I clul£ - < Vai l 

Ig^.^-i . n j «jjL i_jLijl l$J tiiUuijll ajJIc. fjj j| ‘CjLuyjjU <iuul lj 4 jjUJI 
cA —ilj^l l g .. i <i jc. L i, ILhjj cjballj 

C5^ CjH^' cP® jjVl (jJc. t5 la. IaA (jOk-ajj iAjuijjLJI 

cJ—^ S 'L 11 ' ‘-J _ ) * si° > jl ' — uJaistjl liLaJ ; (Jl J^JI j l j ij-v 1 1 (Jxo ^ | j jj| 

'—^ “ j—^ C5^' (jLuuyi d]j ^ laj JjVI <J>xJ)!\ 

—*■* '—CjLulijJ! (_Juj (jiLAuaJI jjj <JJw]| 4-iDlli.Li — jJjj 
(_ji* u LojS -i j - TK (jliiVI j 1i-1 > iii It Aaj^u nJjLjkj_)ll 

4jjSill (jjj JbjiVlj <udli4i] L-asj Jjaj (ilij jji ^jj (jiotill ujA j (JlyJI 
jAyj A^LjVIj (jjluiuijlj JjoJI Vjao <JLaj Uuj J 

‘ ^ P J) ■ ^* i ts —3 ^- o JJC- 4, lU i ; jjjj 4 *jjSlxoJI J 

-< is —^ L>^ —rJ^W jSill j>^a. 4—i j*4 (j-o SAa. (jj-aSl jjJ! 4-a-lal ^j!l 

As*k (>a CjLiliVI ^ (IijIj j2.>> Ia* J[ Jjua. jL^yi 

4-^aaJ (jli lilies 4<A,j_j J^ic- Jj wT411 <ju d lLa J I JIjSII ^jJc. jSjji oj^3 

ij —L^ili iJjLy I ^ jAij JiJaai Jtia CjI jj Iglax dlla. c-lLuVI (jll 4jjlail 
( * 

4-5 ^—j VI C —lUjalS ^Ij lj__>AUaJ (j]j (^aj j 4c_iLi ( slS j'■ .■a"' ~i>e~i ^jc. 

l^i L>^' iS^- ‘r^' 6J^> cs^' I (Jlaai <aiui nils 

^x-laiil -LiJI Ioa c.1 j) 4 _ i a-in ^ l$i]i (jw jjc. lgJl^»l.,,V llu! jaSlj 
L^cmu 4Jiuj AjjSuui <jc. jLttil ^yiajj IjU j] j.^.VI 

C—l*la3ajl l^jl Aj V t-cjj j i jil pJ <—jj ^ ^jjLjj v y I ^ <ja!l■ ■■' ^»|j Lo 

4 il-viVyi (_U a - IjjjS 
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i '1 yfy l Ijj is —'"Vi iy* LiOLuil J l>* 

j\ ij&i aj u li&j <juai <j4j <jsSn j i 'J& ^ 

^ AjjUJI JJC. l 5 jatfl 4-^1 J <£'jiVl jU^Vl 4 _*j 4*^1 

^-U..fy l o^A (j) t SljS lijal oUajuall 4 jjS 1I lj-uil J*i>l jA (Jj^' till! 

Ja ^-^ 1 £ jill t5^1 4*flli ~ (j^J 5 ^ 4^-^ 1 ^Uall 

t_i1_Jl <j_» ^UajJai £_0=u«] UjSj fC-Vl “ CT?>^' clA^V' 

< 

■»_«j lj_A ^ <l**OaA «Ji Jj> £OaJ bja lol^u-l f jfi-a j' 

|j|j t Jji_j]l j j^iiaS (jia. ji j' OJ^3 '-^ 

a~-i M L_ui Jc- iliaJI (jli tjp] <j^ '-^ o' Li^>_ps' 

(3_Jt J £ja jjt ^U.allJ Lkll 4 jIJ jli £* (JJ^J tlAiaJl 4*1.13 

4, Sjail j±& (jiaia. ^1 (^JjOju. ‘®J^' 4&1* (j^aji > i^* 

jAvuJi o\z i-ljaJ O^ C^J ****** 

a ; i .^yi ^ja ^ ajijj HaJ U.JJ jsia u* ^ <> 

j Jjfi ,Jl£ ouJj £lJJ$\ ^Li- J ^11 CjUjSJ J 4iO 

. il lr. !■»jj JjLajj ^ 4 ^-s. .>»il j j*k H i (jliuil j 4-cajJaIi i—jllVi jj^J W*') 

JSj ^luJI Jc- ojalilt jjc. (j* 4 - ljWl l jjVl (ji (—ij*-.j cj)Lia.Sfl 

£ 

^J| J ^ j\ A. M ^Jl l^jLjl ja±i nJbJi jpJa 4 j^ ui jHiJj 4-aa_Jall k-ji- j . i V i (j-o 

ili&i _U>^ IjL-ii. oSj ^ I^A (ji (jSlj <(jjjt^lj 4li]l J^) (>^Vl 

j ^ u _1c t'u>iiVil cjLjj’VI (j' 4j-a^LaJl j tUia. (j^a. j^a lilAj 

li^JI j j)! j-l*-ii U-* a li4 
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jya. (Jj*^l jkajVI jl l a a j M c- < _JJI j 
f - 1 Ti l f- 1 i .fo 1 j Jj 1 jfl ^aljLi-li-ul Jll jLiuiVl ml ^ic- JjJt-lil j*o All) 

JL^-jyi jj_ kj 4 —jik. <j:u Jc. £■ la.ill J IjSj i j£ij j£3 (jjj <j' 

(jaJ_1 j i_jUjV I _y^3& *0) 4jLaJ*J £t^jj?l Jc- £>3 a dljl£ j£ij 

CjiVI—?-« L5 a jJJ jl fl.l=u—uil Jt .Jj*j]I aAjj jli lilij £-0 j clgJ \jau 

f ' > .* 1 j 4 i l.,iV I aJ 1 jj 4 ,kiLL JLailj jjjijJxil (jialJ^-mVI 

l.i. .A J jkl £-a jpSI jj 13a jjj 4^ jjllaji)i jjj lliai AkaJj La jAj) 

lj £j Jxk jc. lk»j ‘ Juill J Cj\jS$\ ~l i l ^Jc. Ljajl Jja-iil (_jjluiVl 
(jl £ — SIJI J t(j > i ».l JI l g jj£ill jjj A xuallol l J j (j-aisll J 

i •> j 'i --s. D 1 Jr, W>«j ^ju-ol A ^ J. ■ >i \l i_jLj'yI -Ask jl .i*-J ^^JjjaJI jLuJVI 

AL■ - jll Ajj^aJI (Jill jjVI I !»■-»' j-aj 4(J jjLjuill Jl (jjLaJL Ja. (JSI 

J» L»U LjAja. IjAk-a-a p**-IH (jilaj 4* ij% S^JjjLa (jk _yt jlijV 6 -^aJI 

CJ _lc tsjoaj tljc. oUil J AiSj Jl jj/l Ajj^I 4jIjjVI jJjj 

( ( 

(Jjl_a. j_a Luja. J' (J ^n'wl l (JJjk jC. “U ^lj*J 4 ^aJJ 1 (j* jjSI jA3 

(jxjjJa—J 5_iai IjLal j£Jj 4^ jyjiJ j- 0 AjSjaj ji) J*-k jc. Laj i_iljkjJI 

J& -jl-ja'i jil (J jjljAuJI jl tjjail Jjxj ?ii!L ^gixj !3La ?^jaJ]l j-o Ik j« 

44_jL=s-V I _il £^al) La IgJ -iaj ji jkaJ Jj—a ji fL_k jt IkxJ JLi-joil 

f ( « « 

J (_£ jiLxuill liijLu jl Jc- -SaI JJI (_y n*> La jl Jl Lj*al jl ul (JJ^J 

^Lxkli JjAj jizui ~^il l jl (jl ‘(Jji-Vl 4-ajikVI J-lJJ LoOic- jljjo 

j__jL^aljc ‘"- I 4jl tA^Sliil (jl<a 4,\jJgLaH 4. aa , k Sfl j^ j>L-kj Ail J jS^aJ (jill 
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itlijl j _fill (j——« (_g jjljAtlall (jl i-jjajj ttjjiltj Aj£ja ^»L*Jaj AjaJjljAwiI 

ti'jj' J_Sb I—gjj : Jljja.j jLj c^gj* <J£ Je CjIjSj ^a!I (jljJaJI J 

(JIJa t li j-niII £*l_yjlj jjjisJI j t_Jj i-nII j (jljLiill ^C-l_^Jj tljl_ji *-%l l j t al l 
jjjbllj jjjiill ,jl u . u ,. tfJ j t Ailliwo JaLLa J j AluJI j a Aijjawoll CjI jjiil 
j (AajIAsJI A-oJsil (Jj* ■ Z* (jA j tAjj^oll Ji (JfiVI Jk 

£• j _aJI Awi_! AjSj uJtjlS Lojjj 4(_$_pkVl A-ajdaVl SjAj jja. Vj Igjl] A >Tii 

lIi _ J~1 (jx Ja&Llil (j«j]l 4 8JC-S. II Jj I -V . ul J Jj. mIj {AajIa*JI 

S,Vln..iJ A^Uall p^jjJa ^3 AjjlAadl aIjaII aAA J_^»JwiV Aj_J jaJI djl_)XwJI 

3_jI*JI j£]j <4jil»\ll 4jjc.VI -■ j £tS&Aj qaXaZjJ J t-iLS&l Jjiui ^gi 

A^jilji myi aA_& Jc. JaliaJI j* Aj jSj Ia] Jijaj 4j*i jaj Jc. <Jj13 

•UD$"* j' J&V 

(_}j;■ --' all aljjl AlAjJ Mi nil (Ja^l j<a (_£ jiliAuJI liljiwi jl 11njl jAjJj 

Jj'^-i_aJI (jjA ^)_jSa _II (_5Al ojaljj JU. (Ji ng/ill jA ^>*>111 j£lj t<—il •> »II 

jli_iwaj (Jill_jiyl CjjlS (AIIaI j t^lj.nS'l (J5VI i$ A.a»J-aVI J& 

A$a.j (ja jSLlj idaljAall aAA frljil Ij^wiai jjSVI jX=wjiVI Jt ^A (JliiaVI 

Lgjrtj Jjjj Jl Ajl jaJI J3j (jjai Aiwa3 (jC. (jjJI Aja».jJ jlfl tAjjJaJ jlki 

_S *■*. _jj CiilS I A] jjSaII oAjAawall AjI _yill jjna j Aj jj£lwi ~ I^jjjAj 

jX-o aS^LwaII AjL-Aall Jc. Jaj AAl Ji (J jliawoll (_^a 1 A^j iAUa ‘1^^ 

jSiM ^jjj ^-LaJI (_^aj jjjs ^!_3^ (jSjU lAA J Jail £-a iwllljVI 

(jl j ^IxJaJI jjjAil La ^IaJwi lAA _^waJJ jl jS»J_j (Ju^l >Alb jjj j ^ i it"tSj jAll 
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<jlb3Ua]I Lulj Jjsj La£ 40 jjVI (jc. 4_S_jLjl J«r- v_l jlm lj (jl£ 

AjaJl'Ijj—jyi oj_A Jia (ji (^xjaLj 4^1 l$£.l_>*-a jj£jll Jjj 

•4—_0_ji]l AilSJI ,jl Au « JliiatiU i."iLjjJI (JLiV-iJtA dua (jo I-*~-oK 1 , 1 AjjbVl 

(jjj (Jj—aj I j^la. ^ I>i'l 4jjljl _^£ AjajjI jiuil ^ '■ y Ate. 4 j & \\I I 

Aiil aj.ljJI <Jjjl£ Ijj jjjiliil 4_hla d j* (jSJJ 4<Jl*i jj£| jxaj (Jjiaa 

J&\ AjLi £-lJ=ija Aijjia JJ clji&VI (jS^I Ijj jl <4cK ^iSIj SjjuiS 

,^-J]| Jla ^Jlc- cl jd. ^ylc. . 


( If * -ikl—jail Ajtri—iJj Ajodjl jlml { £ jjl 14uail 1 1 4 yjJj 

tt- U- „s , ->l l ^—uiI_ja cl , i’ll |»l*Jall ^ _jjj£]| {_^oij]| 4 ^jxIja 1 4 <1. ..I ViI I acliSJI 
*—il—iVI j jL- aM I jjfLi—II (j—_« JSl jLutxa jjiL ^Lu> ^jjC. 4Jil tiljj i * ii.m j 
j3jJ (j' (j^y (j 6- <-*1 jiull jl jjAuall (jl jl ‘ JUL^M j t-oLwJlj 

l —sl—a=JI J^Lk oLraJI AiS ^ylc. clidl jLuJai ‘^IjjJI AJjla 4 n l J\. ..I 

( 0^ 4 " I iJaSj (jl slia 4_illc. A-aiuiallj <*JSjkaj| ^LajJI 4 \~i ^ J La I jl 

<*l—*j=JI j^a—a (jl ikOLJI j tj^JliLl j CjU*<3_^all tjliiU ^ _£}UI cljiJI 
<j—“* UJjW^ tijLj^U j\ jUSJI jjSjii (jLpkVI 4_iic-l £-tla]l Jt&}\ 

4 jl ■ n l jai l oj 'i ill >." ij-\ (j« Aju o-ljli V jl (Jjlill jjc. ^»Jaj (jl - i v i«. ^.A"il l 

<j— 0 UJ^— vm^V-I I (_ r lc- (jjjjUJI jlj«VI (jl ^»oall (jlS Ijj t4J 

• .(Jlc. 4..1 .>Ij3j (Jjia-a 


J 1 —"*j J —j ^4-wiS j^aill ( _ s ic J jt^i^ll J -^iol j j 

Jj—a_ill Jj—o 4_Q.jV<i~';ll 4 ,axJ aVI «JLilijl oLiaJI ^j 3 ^If- r 1<4\ j.>.M 
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i*J US .(jljjlj J&- 4^ 

, . U-.U Aiu^L uj j3Jj I jl 'ij U£a-o (jj£u V 1 j* (jSJj iA-i-'.laJI jib^dl 

Uj3 aL^laI I jALjali (j^J - S j/>N V^l 2uJk*& <Jc. 

-1 '«!! iliUVl gA&A* 'i i^bOll UIaJo bjl*J JJ^l ts^ 'i^i 

f « 

--U1 J j»sJ tSJ«J' a 4&) Jl^W 

J < A J - rv-U l ^jJc. (jt lg A« j J a (JjaJ (iibyi i^ilj JjliiA 

Ajjj jJa <—iil£ I j] liibj <(Ia jU-o Ajs-laij jbxjj Jj*J j^l 1-lljj) J">4* 

ji W^b ‘ jjSi 6- UA o' o^J ^ * ,ii£ ^ 

f l_*kll Jjajj ji ^ C> 6^ ^ mJ ^ '^ fr 

Ja£ ^1 sjU-VI bjL£U j3j£ J ‘<? b>Jjjy j-1 aA-Lu a^A j*j 

jjS^ll kSU-i ji t, 13U bj-iaj g^lj tUjUo-al j»=>Jll Jjj-oaJI l$] 

jjSili jijjj (ji Jj V 'Aa jibuj ur^ l0=yl J ‘^J j" Ai»jl jll 

a ^l/iO sM 3L KA , JI (jl 1—il jo-^u li£* j 44> w^? 

.^U l AiLib f J&xoll etid AjaJjl>-3 JJ JbbVl WO=j3 ybl' 

* 

^ 4_likjj A <~- (J__aSj AjC-Laiakl Aau (jjAJ l$J (Jjfw< V <j' C5* 

jbu^J ‘A_jIASJ1 A—j 3 I <u A—blc. jjSu u'j ‘Aj j^J 4^3 oaJ 

a1<», A \ 0 'JA j}j lAjj'jb“ j' A£jJ^o Ajluilb ^Jb-aA C^> (jC- UJ^' 

.bjA j 4bw j^AJ 

JjL_^jl! A. _L b j j-^Aj L_a AajS (> j^iA Vi bj ^ 

A _jjaj Aj«.ja ^j ^ j=.jll jjjj e jbi^b jj*j u' (jl^yb jl 
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J jl L_jjjSj (J\ CP d^l j' <JjL>->j 

1 ’i jiv< 1 ^jajj t jil-la-VI jl frLjjU Igjl-ij (.111 q » <o Cp (J^- jl 

1 fUV I l j_ 4 Ijjj* Ilia, j tujluUJjli 4jC.LaJ=jfl djl£ jLJI J) J&l 4jlj*J 

flj -*Vl j_-o l$-n*J Jaloji Jl 0 jLiyi J AiSJ Jll Cjlc-Ujyij tljU^aU 
Cjlil jiaJI JaLoji jjj jjUj jdl JJ^jll Jc. oik (Jx 'u tt j j t-Oajijjf IJ 

jj_« j »<l l j - 1 -1—1 1 Jal_ail CHi jll ^U-la]l iljl -vjw-i j tAjuijoLall 

1 ^ ^ A i^A ^^ ^ ' f jjll AiaI (Ji?ifl J L_jl p U/yI 

ljjjpal jjl Jl j&l (jl -^j^ll Aji jl j ‘AjSjLJI Ujllj ^gg- l <Ti>V ' 

* # 

dll^Lajyi jjjluSj J jjE-JJJ oAa.1 j AE-Loa. JiJj jLja llaj (jia*JJ ^g t >» J 
* ** i r- ISj t jl] Jl -1=J j jxi dll jaJ}/I ^jlik-a dlL-a jl ejl£jaJI J Asjala]l 

2 ai.i-.yi oVlaJi jjj-m Jc- Wifi ^IjiVl dl _ps cp jiJ& 

j; ■ ■■ a'I £-1J iVI oj__& di J-i— 3 JJ 4jljj*jj Aa-ol J£j laJjj ti g .‘ I 

J *r.l i 1 * il ^jl..il l 4jl Ij> ja jjflj t4jl j jill ja jill i—l*if IaSjVI 

(juLuil Jc- o-ll-lii <U jfl ■"' Ajdaia j.llj .Iji^nll dlj£jL-u (Jia j<a l*-a e J jlloll 

j <1 j ca£jLu Cm j^/l tiiblc- (3A^ ^-jyS jJ*lj jl Jc- jl jjjJI dl jis 

Jjh !l J J ^—1c. JUojifl jl t jj-«j jjA? IJA^i «-IJI ^ 

p ja-j AjujjxlLo aIojIj jdaj ja.1 J] jjj jl -la^a jS-oJ jJaj-JI 
t(jjUI (3*W' Cm l>“^ ^ cAj j)j J 2 *- li* JS jl — j* 
J—p (JlUaaII ALIs vljlijlaeJIj ^IJiSfl j-» ^->->il J fJ^C- j* p J J 1 *J 
jfl.X V jf (jiiljaJI f U <jLaJ jl ALiaJI J jS-aj p^ ^J\ jli t(J jajll 

J i-.i l J p JjiA-aj)l JjSII I^A j )j t(J ujaLo jjc. IjJ jl oJj=>wo Aj^j* 
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_U jLi_II (jluu—ll j jill jjiaj ill (JL-oljQ jLiJI jSoill jjj 

.(_£jjiill j_yC.Lala.VI 

_lc _ill 4__jC.Lala.VI dllc-LaaJI j)\jj$Uu>\ XtLixj Ijjilj V J)l J 

(j*aj _jj liLsa.1 jl jaVl l$J3 4iDlc. 6 AA>j ((JlalLj 4laU-a)l jl AjJjLuII 

liilj La jjl*ij«i (jj__)i.VI (jL (JLala.1 lilllA j»ij La jjja.V jjlSllI 

"4 jl a! ill 4 jjjjlH" ' ^ j ^ ■ ■■ ' j_y ill 4 a*^» II ( 3 ^V ^JjLi <_£lalL) 

£■1 j — il — 1 IliJ aJja.jxi "4j1jLu1I 4jjj*JI” Aajj (reciprocal altruism 

> Sl~ill j * Ia^C jl tillj l_Uuij t^slc. (J^jjgj o^juia j&l jl j (_£_jij 

((J^l ill j_y£ 4 a 1]1 jLajJai (3ltTi l$KJ j_y£l Uj3jl ja JU V 4 ami*\ II 

^ "’j jlj_aVI _ lc- t—s_)*lll jyJc- S_pta CjLI jj£l jl <■ i^j :Vjl 

V jjJ II ” j,'"'l ‘* *JI" 1 1 j »>ajj jj£j (jl 1 '7~J -LuLj (^ydJaLall .il jlmll 

(jc jjjujLiiJI (_yJc o _J LiJ I all J_ylc- o__pla j_$£l (jl ( 1 1'SJ ^ Hill (JjlLall jj.liuiJ 

(_pa_*j jjj_1 tLiltia ( 0 » lijj (lAAjj jl 4 jjj*JI (JlxiVI jc. £■ LilaVI (JJ_>L» 

4 ao-vlall U jj| jl I LljIj . 4jlAjj V_jl ^ _$3_jil (ja (jliutll (-Jjlutl £lal (JjLj_j]I 
^_lc. 4_ PjIaII 4"I..i\I -clllill j ± i£j 1 fljle- Aijl (jl <_Ja_J (jaxJI (jc. 

tlAa* 4 j11c. i _ 'la.II j 1 _lixlll 4aK j_jSl VI j ((jiLlueJi ^Ic . (jJajall (Jla <(jj«jl 

^ lj j jj (_^jll j_yC.Lala.VI -jLt.II 0 jaa^all 4 ^. ..al l 4jC.Lala.VI 4iIVIj 

jlj_JVI (jl (-ij _ *j j (4jjLUI 4jjjill 4ja!u j_yll (jj^jlall j_ylc 4jlaJI (jjlia. 

I . _xj 1 j3_>*J (jl (j£LaJ 4jjLia 4ia_j jyi jS jjjjAaSJ j-'ill 

(J_ala^all £_jJa^ll jjC l^J j jja dlLiijl jl j 4jj^-uJ 
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» I 

C il a i tA 4 _ajj t^jJaLall (_jjLuil lr_ AjjjiJLi ^i*jj 1 ^ i 3 ^Ljflloia 


i_jjl lA\ ^ja aJIt. A^_jA ^yajJaLUj A-a-lolla AaIaLij Aj jjC. _) J ^1 ^^Jl ■ ^->a“' 

£■—o Uauj— j J—al A. jiiBk gjtij Lg-1 (jjSj oljLuuJI ^Ac- jl iLuiaj S AjAtaffw.il j 
o'l&j to_j i-i l Aal l (_g j > , ma (jjaaa. ^'’» .j La jAj ioAcImuJI Aj Aa AiH . j>»laA \ 1 
A ..jI aLjaI) A—jjjiJI AiJI ^..lc jUuC-VI ja toAiLa i sj^jJa ^»lc. Aja^jj 


♦ A.i. gft AjjjJaj AaswAiI jLuil A jlua i 1 a ml I lL-dl jj 1 j. ^iir. Ia jLuC»lj 


■J&l Ai^yi Cjl &UaJl J -LaclA^11 l 

^>1 t rt *^ 1 ^ Ajlnll u31 ^l£Ul) ^^JbUj < ^Jc, 4.1XJ £ A±lLa^_l! 

A—jeLa1>VI .LI_ajVl j—C- A 3J*j La ^ Ajl jSiJLl jjAa. 

Iaud —3 oJT u« a Cliil£ (Jlilc.Lo^JI iAIJj (jl (_^aljj3l ^jS-aj (JljLuUJjJl] 

C 5 — 2 ‘LiJaxj f ->$ . ^» -l jj3Alj3VI (jlS wllla. 5 JujJail ^Aall j 

c?j j j'/j cs^- 4 i jjl*jjl ^Jc- IjAajC-l ^aIas.] ‘, U 

I I g 

Hf 4 - ^ L? jj ?( 0 ^ V |»fjl j e^cliiLl fjjL f*jl AjAao Jc. I Ala j£ij 

jl ifl j. U -l a j A jj L aHa j_j£j lIjIs^IjlII jli 4AS jjj ^LaJall «l ■ adl a£/ 1*JI jaxJajj 

Aa*ji —iajl (Jlila^Ltll Ajla. ^A (jSJ j 4*^ jl lAAa^aj IjAla. ^litUl jj£j jl Lai 

jj j_jxala JJC. jiwlj Ij^jjjixa IjjlS ci*^J La^«A IkuJa l a V -ia3 

• ^)JraA. jl ^jJal j l\^l 3J l -S~^~ a -)J‘ J*''* ^ (j^ 

L>° c5 VaJaLuJI AjjaiJI (JjUjI t£ jc. ^ jjj yl ja 2VI jjjj <_iiSj 
A j.lllr - ^Jj (J ^j-a^]l Ajj l ^ at ^jC- ^ U'll l (_yx Aj A^_>3 JS jl Aj jA j-x I I 4'-J 'ill 
(J—jlia I—^jJI pi L i xD IjAaj j jJ^p.^11 j£<a_* < lx laA t CjtiLaAAxaJI dlla. j jll 
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(jJil j3 Jli bjiji-s OJ& 3 cs^^' O'j^' ill! 

J3 Jl j jM <-JI (3=. *lj] Ajjlui* aLu^ AjuajS djbVij JjSill iuilc. 

jjsj—j 5 ^' uj^j J**" <-£- Lo 

^ -v i CuL»j A tie. ^Lxaj £oJal j jSjij fJ li) O^J 4j.rk.,ul__)Au] 


. ‘M A\ J je. ^ImuSVIJ iAj £ ja«uJI JJC.J Aj £ja«uJ o«jaJ' l3=^' 

^ c_L_}S J>-J u!-i v L_^Lil ^jlj_- .lie. 

*J_JI <J>J-.U ■ a 1< J (Jjul 0*J (jSLiiJI jA O' 1 Al> j (J 


S/> A-a 


, yLJI 


Sj... AaJ l tlilSiUJI jamjI aL^J J* Lp) 

I ^ ^..,-^'1 (3-JI 3 } .AfrUsJI *ui Aijj^ aLjLj Ajj^J' 

JSI (jjSi V l*i) ‘Aj£ jlu. Ll.ljlt Jja-a O-J JjM* <»'_£*' l> 

I c t 

.-,1 ; < ^... I I (jLi-J -lj_-^a ji A*a>aj Aijj«^ -kUil l> C@ J 1 

* 

, J.y.- J I CjLSjU Ai^j ^usJI tSaJ o' cr^ * L5a - M 

«- j (JJ-s i ' c ^ j j .**"'"j (_ylj ci?f* ji V o' j o^yj 

a .r-U-^N I 4__jlLalL ^6 <Jjb o‘l Uj^J o' U^y ^ j cSjfljftj jl 
U 1 A -'« . 'W-i J\ o^aJ ^ Aji lillj <> JSIj <AjLAjj]I aJUJI J 5j4.ljl' 

jj 1 -^ 3 ^ o-y-b *—^'j M 

L. yj] o' (j^ ^ “ c'jjM j o-^' ^ 

0 j_A jL-a oaj uj^y u' o*fy ^ ^ o' u^y 

.'-■ •'« ^3 A^jjll AiDUJl o'J ‘-^ L>J jy^' U^y 
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<jj 3UJ — C*jSl (j—-0 5ijUa gEjuaSfl ji JlC. j U jA^k 

JJ & j i t Al l t^luSJx4-Q J AJDfc A tfljUl AaSS J^Tv ) V gAa^J 41 J& Ia 

^pc. l^jl j ?l^_i j^.ftj.*:-o aaLSjjul^]! CjLS^LJI ^ 5 ! I i4ua j w i 4 ^aV! 

.flSiWI JJ tr^aSJ J U^AIJ Wj'j W^J*j W C?' 


j jj^^Vl Ai3l_jx jLu-xsj jx (jijVill A jsjS AjJjII 4 K 11 1 . a 1 1 j 

1 f 

jl i(_yi _jJI J_k-i> j»C.3Sj jil a i-t x jj*SoLxiS ftljii! tjxVI fgUwij jjl u^y 

a _jjjl jl_a £ jxj ii_>kiiaJI ^ 

f * — * 

(J MI_iaJl f^Sjl_uj (jUU U ULa^Ja jjjiVI JjSjJI jOAJ jjl 3.lSjx 

* 

jjjiiS jjSi jx jjx ^USlI jc. ( *Jsj t _ ? £l <jM\ jji JUJU tlSl ffinix 

<JaVI (jlc. Aa.1 j Jja jSj j^ic- jLuc.V 1 jx jy <_Jc. jjSj J ^1 jrUaj 

Uj Ujjjjj jjJ JjaJ jl j)SxJ jaJ ^yic. kjljjii UAjI «•'j] Ujplx L>ylj 
^iij ^1 jjl (jjj Aja. j j]l 3JaJ j]l ^gic- Ajl hOUJlj O jl jx jx I fljaSj 

(JjUuAj jl Jbu (jjLala-a jlJ-ua. jjxuSlix ^1 jt jdjxla I^JS 1 j jSiil 
t jj '.j a jj_j AijLc. Jja*x (JjuI jUa] ^ Ajj>« a . a . A . uhV> Adajl j 

oOa.1 j AiLla ^ jjjjUlix jpja»jxll (jjjjaJl jx £-1 jjS/1 AiLa. ^ Jajj 
L4=» J ^—«J J U- ■ (jinW*} (_jj31 _jj)j)a]l jj4J Ajikjjll AJaul_^ll jl 

jl "; ja ^jj]! tAjj*^aaJl ^1 jj)l AS^llc. ^jJc. Jpli. ^ i] 1-la.lj 

»_jx ( _ s Jc. lti4»L> jSiil J^uu US tCiUj^Vl Ujb'yi £j-» o^Ala. J&\ 

Vj A j IS jj jx (jjSj V li* j t j Mnlia . jjAxSlix j_jUxJ jxx (J_>i.Vl JJ^^l 

3 lla. ^ 3 j—SJj —ai 3jjl—>xll ^ plSJl jla.jjll Jixj jja. 
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JSji_J tLuJI iijn'A) J-iIjuTi iji jjuiAUa j_j£ill j_j£j iTn~> ii^ll.V'ijo^JI 

(_jl± _] jSill £-lii ja £- _jj]| liA jli iJUuojj £• jSull JjljVI jc jj.Vj _1 ^hVix 

4,5-1} <£» j& jj£^ JjSaJI o£i u' r*j^3 l>*J ‘^3^ 

jjSi II CjIA—jA^jj oAiluwi ( _ ff jc- jIajc-VI <iUi ja ^aVI Lojjj t^jjll ^ J 

1_o ^e.1 ■n'tO/l _Vi Till ^3 li^ia jjiljJ j-a-a jj^ikVI i2jIjJ/Ij 

* 

. yC\t.\ V Ijm'vv XoC. t_j£jjl j tAj-aji Jj9 jgijl La lit Aijjm«hj 


Ajj**aaJI AouuaJI A£l}IxJI cl$iil jl Aj_^iijll a"il» alkali ^^i •laOLaJlj 
^UiiVI JLaC.1 ^jil aijxJI Ac-_yx ^J1 1 jllc- l^Ac- ^->1 ill _)JaaJI jl 


ClLSjLuJI AxjLuJI Ajjljiail Ca^Ic-UUI eAA jl j«e ^C-^ll ^gJc-j c4iai*JI 
LiA Ajjlioll jli tl_)L>jjll AA*J ^Uaj jajxj 45_>il Ajjii ^1 AjcLaJa>VI 
'H ji] 'fl ■*»' jjAaJ] I jl ALal j_ySj Lojj Ajin'i?> Jl i jjiJI (Jjl iilli io^L^ali 


lijjaj _^iSI l‘ji7i jatWi) ^>^11 Jit I j i^,l j i^^i.'Vl ^-I^Vlj 

Aim _iaJI alll.lLa]l ( _gi (jjjLaxjVI £• jJjui j-a Liajl ^C_^ll ^.Ir- j t V ^fl~ll liljlw: 


^g 3 <*,'■■■ AaJl A*>iLlall ^glc. Ajj jla £5jtjj£ _j%gll j Aj jli-aJl j AjC^uJI jjC. 

tliia_ jIj iA _jUi. ( _ ? Jt ^jJais Ail tiilli j-a jiSI lijll jli l 4 £_^)i.VI £"l j£}\ 

i.*il «^"i->.^ll JS ^3 .w\ jiij lAjiojJa jl 4-s.j jk^ klililijl jjAj AjUi. iilliA 

^jl—jj U<a j Aa-j Jj t.Wq* AjxiuaJI AjlaV-l AjUa-J Ajjp&a Aoalaljl VLac.1 llijaj 

jjjl j _9 ^all ^gi jSj ^J bl Ail JfeaaJjj all l^jiajL l^jJc Aijjiia 

‘ ” ’I ; 'jA I' 'j' -~ • ^A_^iiu jal Vl^k-a j x n'y all jl iiU cSC. j A^kJjj-3 

« I 

.^_^l A^wi^j LtJt-io jS-aJ jl£ A V T- JLaC-l v_sl£jj)V Aja-jjil 
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f—Jj 4—9J»j U JSjA jA JUJI La A^a^ci U jA ja. j]j 

JW 1 ' LS- 1 * tplc. *Ulc lilJjj US jxVl 4iSa.j (^| jjj| jUj) 

Aia.jjll aLjIjII cJj ja (mating <jljS§VI d-lj ja ^ ji 

Aj£lj (Ajj-aj 4£lc. (^jljjaJI ^Jlc. # |^j U UilU. ^jJc AiJ cpair bond 
(jaJL fj^jLau Uj3 Jjjjl Jjj aLUsUI JjC. jll J> Ac jxo^a Jja^, ^ LiJ 
ij ( s 5^“—jjail L-ja.jJjjjJuVl flic jSI US jjSlj (^jLatfVIJ u .ay| ? B 

■^J— 1 ^jUljallj JjCj (_ja!uiIj Uajl _aA ajJC (jjjaiSj jUi 

<jj—^ ^—* ^c.j ‘ ts^l AjcUuVI ^jUU=JL J*J L »U 

t , 

Lai ojjjUJI ellil fjji (jiic.UaJI Jjj JjCjll j* 4iiUa (illjA 

4j Jj\ A CilvUll ^_ya US j_^ll J^jiC (Ugj9 

4 —tljJI JS (C-UiijJL AjuaUJI 4J99VI 4jj^>jlt tliSUjJlj Auljjll 

ni l JS vJxLi jAj 4 j ja j (JjUi jj AjIuiLj CjliUc. ^'UVi j& 3 U\- 1 I 
V_jljj__al| (_>a —ii . ,) 4—jl US (AjjaJ 4j£Ac lllJj V jl Ajl (AjjAJI 

J e^i-aSI U (jjj (AuljjiaJI ASLoaII 4jaj { jc. UUj (Aj^ojjl 

# 

Ilia. ,jlS tail 4jjaj JiUljJ AjLiLuJI CllivUll ^aolaiij UaU Uajl JLa > ><■* 


^ JA “>) L>* ®UiV 1 (— i . ^'l i. i ) JjVl - Lil-Wn/'J- II Vir. 1 


.dliiii o-UJI Jjj_p ^ Uaja. ‘ J^all jj jjjj 


C3—V AiMuaJI AjC.Uia.VI OlCLJI oOA Jlc ji 

CjL^jkla (i_J jk J_C ‘Ja99 ^j»ii>ajl JJJL JLauVI jJJjia Jc 

UljUiA jlS U^A 4^l_ > UwVI I^jLjSjJLj l^£.Ua jl J vJliljl jjaJl (liUlua 
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a] 1 £_J kui J ^ g;>jll ^ ‘-^'j ^ <> 

AVI <^uSj 

t Ja_a3 4 __iSj1 jj3I ‘-'' ^Aj-11 ( ja CA!A ) j j^ajll (j-o JaLajl £ *»'*;> cSj^ 11 

U-J UJ J J jViVI On- cP 1 ' JJ-J» UJ^ ^ 4>* J <^J=-J 

lil ij 3 1 aJ H^TtUdA l^JUu) JM J^jij J 0^_>?- a AjC.bu^.1 ClliDlc- 

Cj U y»^ il l* ^ UJ^ : J-^' 

^Jl ia.UJI jl (jj^Lb-ail ^wjUJI JjjaII OJJAJ £>jla)/' 

U Ui) (JAsoHj A^ili j) JjIsjIIj ^ JJA1 ^ 

jUjI J^ill 4_L^Lail Ajj_j3=ail jl jiUVI ^ j) L ^"* 

jsi» * f uui i> j /-^ tSa*^ J 

V) J - l$] (jlj jj ^1 aKAaII Cul£ lAjjjJlj CjUjjll <-0^' 

SK.*,a ^ AjU-VI AalSsM Jal ‘>“J^ fl-iii-J iAL>^ U 6 - 

i_Sft J—Aail Ajjjj.o-J :Ja*S V 

.^^c-Loja,! 


jjbuiil dlLI-ij 

ojLj Jjl (j;bi ^5 W 3 L>*' AS-i^^o 

<ill i <J i^jjs—li J ,>;.<->-U a — Jj=kaJ (IjI jiiU jjfrla Jj'j 

oJUUJt-A «—i'jJU t$-& oi*> (j) t (jjj Lff® J^' 

■ - Cj <-a i JiJ j cUj sjlt) aA«J ^ualj&i ^ j ‘u^ c5^ 
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iA p*j]l Ua.jljSJ ^ f+A JJ*J ojj>*t a ^3 l g'v>jVi cliLaj ^1 CjljLmA^JI 

^-3 ifjj— Lj) (i jO »» JJt ^ C5J^?> 

_ LVI ^yic- j5-0j Jj jl jSjlL? (AJ-uSlI djljjall ^ ( Aaja a J l 

tlujj LJ ~ A.kuajll Aaj ^gJc l$J (jJajJI ji Ujl^Jal jl tl$J3 JJ^aoll L$J^ 

I Ixjj 1 ’ll (jj} l-i^Jj tdtr-A Aj^ jljSjyl A I > .all o j<a iljJjJaj 

-j U.V'U li-jJalj £t».jVl ^ylc l—ajl Ci i X'rt l j ‘jOl£]l IJJJ& AAuiii j£j 

• ^Lal£ I fl i‘J«^ -flal olj£A o ji <-ila)l LLtJI oJjsJI £■ Li-al (J * , % I (_y£l (^C-Laj&VI 

SjJ_3 1 lliai^l (_5jjl£j ji*Jjt J jlajjji »Jjffl (jl £C-»-al JJ 

# « 

l*i i v%. Ijjjij I A ■» (jl JiSjj — o-Jj.Wa Ajli jLu Aj jaj]l Aj*aja 1I ^1 ^ i l l (^ylc. 

^ * * 

(j jjLuui_ll Sjj a (jl <—aj*jj t(j j/ijl! (JU-ajjU ILL, Ljfcjsk Uaj*i (j<ui 

* 

jj| ( jjuaJ . J^^^5 (1^ l!LoI £ > ttl J3 i uk j 

jj3_II Jj^l ■-—it.') JijAjfrll (j—£lj if — S^A (^-uji 34“* ^-aj LS^ 

(j_o LoCJ I jiLj ^]j o-X-Luia jjJ j»A-X.j IjjlS ,J jajll (Jl» «i ) VI 1 ja ^ ' ■ L | l 

i5j—ui jj—SLu V ^Aj ^la-ill ^ (jj) ‘-sjS t JJS1I Jal t5j*j jr jla. 


Ajjj ■ “ it ■* *» l a i*s ?Aj*— all AaSull l^Hj Ij&Sa>j (j jjlx<ui]l ** I ^ ^ A U j j. i ^1 A. J 
A AI I lr- 1 ^ <L* U AjjjjjJall ^C.^]| (JjLul j l$-ia j3JJJ Ajjl.aij Ajfel<a VJ 
j| jaV AJ>jll (JjI£)LJI ^ aILoUI j Jj^» jaj ,^-lc. SjS*-a3lj a. w > ^I I 
AilS (^jJI JlSSiVI (j|l Vl^-oLji AjiaIaa (Jj (e^xluua JJC- JaS3 j^b-lb-al (jSj 

i" i*y j l *v ■« ^ * A—aLSa djLI^Jj djljjj a jj— a ^gk IAj LaJ j oJjIj Ajja j 
»* (j_iaJj (Jj3 I La. II j Ajjla-oll Aajjja (j^ - J 1 ^ V AjjjLj 
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.all jit j <- ^e.1 g'-iS/1 jj W*''l f^yaxj 4 * > ^ <jl Aj V J 4 j\ jSlLui^ 1 

Cjl—jlkLaj -lajjal Ja Vjljxtll 13 a £• jj La jjSJj 4(jljtiill I^A (Jax j^li. 

t 

;jj »*' Ji -< $A__jIjl 11 ^Alc. jit. _jxl LlaJI oJ^iU C5^ (_& 

?o-ij.llall A^.1 .LuJI jx ( jjlalj]l IajjIsj 

o AA La ^tjJa jj jZtjAi _jx__)JI (_gAc. LslaJl aJ_jS3l i_jjjAj i_jjL=lJ IjJjjjj 

^)3j J r jL>." J aK.’J (_L^ |jl :Vjl 4 (JLu^VI A^,j 

A— Jjj j 4_iC-_jjJajxll aJaVI jJJ Jajl J_>ll <jx _jf'^ J] ^IxjaVI Aa^jaI aJjjujj 
Ax^lxJI (HiliLilc. jjJI ^LoIaVI Jill aIauj j 4A^.I j (jl ( ^2 Ig.ina i AL-n.il 

(jj_J a^jujLxll Jajl j^>ll ^gJb. oLn£}U <_fiSLM (jlc. SjAa £x 4Ax^laJlj 

4(JJ^IxcjAi1I (Jjx j 1* x 4<_Jjl jVl »"’l dlilS Jilj ij^jiJajta]\j AxvlxJI 

4 ** llr-J Ja_yxll j .*N1 (jj j J-ill J ^)--11 (j—-C- A ajLLa ^ la'll (jj^lii inA 

(3±uj La jax Ajl^iil 4<lil _^oj tljljx IajjjSj J j csigns & objects 

_^a!uU (jl (jj*jjj 4ftA^3kX (_5^p>l A-Lul j <Ja.l (jx Ajuijxlxll (jC. Axial' 

j.' j 4 jojlijjll >" '1 a*M 1 11 AialSll AxjflV lxll l—iLul^l ij (jl ^Jl A-llxaJI ft AA 

< < 

dJ \jua ■ \ \ *aC *J \ jA J-oUl <jl (ji-aJ La i 

?_)x_}JI ^1x3 ( _ 5 ic (AjAxIc-I ^jjjl JJ^l t"'la-ala.xll ^3 Hil=wlita.VI 

—a Sj w . /il l JIJj Vj 4 rituals jilxjAJI ,^a oa^Ij Axis ^ AjW^I 
A-J^)ili 'll 4~* lla <Tvn -nil j »la3ir 11 ^^A ^va"Vl AiiSta. 

4_ajjAall > ' ■- i '»i ’'■^11 LajjJ iiljAj La 1 jAll Ijjl j)x jaC-^jll ^-lc. A'lj.wll 

' xj3 aK.LoII jl v_s^jajj 4^xiaxll j i /' ^3 4_' i_li.Al ^xll AxC-llll AliAll 
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jaj 4 -ija-all -JHjaLJI oLuiVI tjA jajll <—aLiiSlj (jlfcJJ 

i*<lj l .y yi jj_j j_dajail (JJj II ^g ic- 4_ajUll 4U^aS.iall Jajljjll 

^1 j -<■ ~' j idlljLiVI jJJ djlOLxJI ja 4ah'la 4S*ilLi ^gJI djtc-jda jailj 

4_s^jJ j2 jj jj»"'j ajl.li-<a]l ^3 ja ^g3 4ajlxJI j 4a^LxJI idllOlc. (j Li la £-daJ 

jlajj—d (J jiLladi_11 jja JS £a t—)jl > il l (_g3 I3& JSLjj CjjauUll ja 4 j11c- 

j_a IjJjS Ij^C. — ^*aall jjjla jC- 4jl jSj ^gJI La£*3J jl jdi jl * jlujl j 

4 Jl£_liVl j_a ^j_U1J jgA djljjia 4 _sj1jj] LLa. IgJ jail <^gjll djVjLxall 

.LjIjj _II ja JUijjtfl <i!13 JdaAj jL&VI f-UaU lctigraiTI a JJ-aa <-SJ^'l 

a jl_d"7l jjj 4 jad? -Wjj ^gjl j. j ajLiVI j)JJ 4.jjlj»ll 4 ^jj>^1I 

4 ij^La JUiVI ja lg “ ,q ~' 4fc ja-> al l jl jSj (jl lil j3i (jl <_$ ja.j «« jLiV IJ 

oj4*jill frljl Aiijia dlljaj djlja djl&jdaj-aJI ja Igjaflj Ac. ja. >a lb 

(jl 4_ij_*jj lAjj-laJ! 4jjdoll 4"'ll«aTi;vall ^ Jjlaa (jiajiJ a ^Vu M ) La L-liLc. 

J al (_)"'*>■ 'j t I 'M ah jLaC- La c-l jL? 4jjjaJI jli^albll (J t y ) (jl jSLaj jl j£jll 

4 jjLaJl 4-JljtaiVI aiuJI jl 4jaii (dl3jll ^ -laj laiia I j& i^gC. jll ja <=kj3 

1 * 't l j«». ^gic. n l V yI jj"' (_gic> ^fcLuLi jl j£aJ ~ 4_iC-lafdl 4£jl m all 4 _ M»uj 

jIajui—JI 4 ILi. ^gi 4ji .Vi-> lij 44 i«. WkiII (JUiS/lj dllc.^daj-all ja (_J_)a.l 

dllc. j_da^all j 4 L>>>1_iV| ^ j_j U g -a UJ^ ^_>«ll j^°^ c£,Jjl*a3JI 

. LoLaJ 4 , al'i-s a ^^3 4j<a jjll 

4 __Sj^i 1 Uli 4 j^jI.t.miII 4 V 11 V 1 VI ja ^uSJI ja 4 _ i’ll 74 II lift jl j 
^g__ixall” 1 _sLui_j£I ^g_ 1 c. j^S^Lutall a^C-Luial 4jbjoi_jS > ^i l j J 'sd . l 
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j^LjaJ 4 ...tt'i l' •A j]1 LollJ tLljjjA jl£J IjA V jl (_$ jl ^j-ajLuVl 

\Ajl j ■ -^' V' j_<i dAijI t 4 j jjlxirtll 4 In m iVl jx jj£ll jli Ia£a j i 4 £-LoaJI 


i a.lj 4&1 11 ^Loju’VI j c £- CjV U*v> I Sjj Sl > l l 

4li.* -Nl 4__uJlc. jl ^ »;;!-»J ijjllila Jyij t <1 i*n^l 4 j/iC. j^ .* 4A.I_^ua 

jL_Sfli 4 _x>a£w - o. jlla_dl jJojjl tlll»/i-s<a ^ja~> ^ 4j jjlxjJI 

c5 ic 1 $j jAal j jfr tSJto-o 4 j j*j 

jl <aV 1 jj_a oJAa-o CjIaIc- jjSJjj toA_)A-a A^C-LoIaI iAJa^Ic- Aj Aaal j j*JI 

tA-lj^jll jjlxjjl ^A3*)/ oAja £ 3Lai ■ ''■■ j oAA j t JlxiV IJ 

I 

Lja_ xj >-<!■» ■'"'-•v -«'! I^J Jjjujjp ^pl! 4_i jx_jl (J_^3all (_£AaI lil ^oJsjj l$jl AJJ 

< I < < 

(jl I_ iA f\ _c. 4 a jJ j* jl ^ _Aj ‘4 aT>IaVI uJxjL^al j* 

c.1 owi — 4jjxua jJiSI 4 jC-LxiaVI 4j jojll AlSjjjl ^ J 1 4^ LalS 4jl (j/il'**. urn 

4_: jl j, jl 4 _£.LxuaVI jj£ll oAa » > jl 4 jwal 4 j«i u &ILo ho uuj 

( j.ij...I"'I (^^jlxjiJI £_jUajl CjIa JjLui_j 3I o_jj_)*ij CjaI j — I gl-im jA ^ jlj j-^l 

. 4-jjL« 4j jxij CIAjIa-uJ 


A—jc.Loja')/! 4jj-aj]l tljUDUdl 


jd l.wlJ ^aiuJI j V)»J j 


jl ^-vVI j_A, La jAaj 4A0A&liua 4jjXjuca jA> LuiLwii t . Mml l ^jjuIj to jjjliall 

< i jn 0jp9 t iQf~. jjjd l ^jic-A f I *i:jl 41^ .*.i a jjl t^lAijl 4 1 aa 1 til 4ifoll j jjjftll 

JJa 11 1c- 4_Ajlill substructure 4 j--"’!! 4 .mil 4 a*&I L-ajI ^Jaji 

4__Jil*jui]| AjSxll J vAjUIsjVI jl j t4j j<a j 4 aC.IxjaI 43^LxJ ^gC. j; ‘ 

jV Ij_iajj ‘^-jj^j 4jlwaVI Ili"'»,*.'!*» <_y^ (j-* J /simj l ujLoI jiillj Cjlj£jli»u 
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j jr. 3 Lj|j jj-bjxj jjxjll jjj referential link aJVjJI aLjIjJI 

3_Jjxjll 3 i» > (j_ « J —*-=>^ tPl' L$jl J 3 jixJI (IAauisII (jli IOJaxIax 

^ ? „ f ^\ ^LUSI J l JAxuU 3 oi=l jll Ajjjjjll simbolic reference 
J n^-'U llb_J v-jUII ^jsj jSc.jIjc.jJ 1« virtual j' 

U 3jjxj oc.LojI (JLuli Ijj Lo jjj^j ^ 3 K > «xl l (jx£3j t4_ij jllj ViKI I 

^_a alaJxol JjLx jJC. jx jJ^-oj jja. 4xxaLa. lY j»l ^*2 C 5 * 

• Ajx ojjlixS J^JaLaJI 4 js.jj1Ij ^Vil-%11 jJxoSoll aSjLji t_Lj_)ia 

jpll Yanomamo Indians jxlxjjlj JjLa jLc- lillj YLix j=»jj 

J j jJI JUiij ^jjja ^ SjJaxll CiUill 0^*1 

(J j a ^ (jjjiuxJ J ^Jaal S-Jj^l (jjJx3«J jjjll *Yj»A 

* 

cs^ jjall oJA j tojjla-o Jjlja. £x Istxbljix LntxiJt*) <iuaskx S jik sua 

i “ il ^ i i in ullLujjljx jjJij lx IjilSj 1 i bt» jJJ Axjlj u_ljj^ 

ojjUxll (J jail £x jjloll Ljjj^ UJ& O^J ‘^ia*Ux 

3jjall jslA Ixij) jjjSjjx t jLoj'VI (jc. »_aSjj Lo AajJ^. ^x*xj jia. <ilij JLix 

jxl ojjUl jx (Jjji jj£j I— S _jlall I JA Jlx (jS j^lj ‘®2jJa. j ji-l cLxjl j 

oJA Jix c-lik- v_lxSj UcXx (jLkj t-iiS jj] *j»j=^' 

-'..■ » JibJ j) j>gll jxjijo wi ^laajll ^ Jlajj tAx^UJI 3Ji=Jll 

JL^a—jYI CDI£jxx -ua jj£j ^ >—aSJX 4j) t<—Ldul£ U *xa a K .ox 

J j _ O 5_£| iS k, J=>.i Y (j' cJj 2a3 lg-Lu« AxmL^V' 

^_ j]| 3JUJI LiA t_S3jxJI Jjlxjj tJj^xaj 3jlxLa jjx jll jjjxJ^lxJ 
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Sj!— C.y —II (jj ilgj l£_£ ja Aijjij AjxA_ya CoLaj lgj3 SsOkj 

J— J . tei* i j—A — Jl_L La£ A ili si (jit L ca ' — 4 j»a^a1I ^ juauiI j 

(__>4tLuil J^jjc Aj".all cLlU^isJI (_J-0 lgjlj_j£«a (^ya c-ljjjl Aj_J<a_^ll a£L*JI ^1aJI 

. JJJI 

_)Auu iAjI Aill Aj j*J Ajji&ja {_)<u*jiIj <JjLaj Ajjaj Ajxaja JjSIj j 

*if ji (J-axJL lg-al*j i4jC.yJaj*l\ aLVI (J4J ejliDlc jj-ajll 

J— jSIj ajl_..r.l (jl—3 A\\<S (jjC jiJaj-all A ■ ^1 A.]| Jajlj_JI 0 S 1 A ^ j-ij..i l J < 

Jlalb ^J )l'ii.ij A Jw-i (jijj1 ^gJc- (j_jSj ii^Lill Aj_^a^JI Ajxa.jjJI 

La 1 jA (JI Jjudl jla liilj] i I g jlr- tliJI ^lll AjC. jjJb _ja 1I (JjV-ill j^JI a JjC- 
<iljjl ^jl ^gJc. aJI^]I elll_^ij^all TjJjuJI Ig.ftAj Ajr. j.>ij/ 4I (JjV-ill A>ajlYu 

tilj l Ml IjSjLb ^gil AJW! Cjl_^*i_y°^^J tpljfrl I_j«ul aLAcLaaJI 

Ajljjl L>ijl Uuj Ajjl jaII Aj^a^all ■ ’V'l j \j ^"i-v l. anc. 

(JjV ^—II (jl <-ij •» i j «t>a—*J £—a ^g >>i—*j jjjl*jllj (j_j«jijjLa jxgjl ^ylc- 

I g l» >J lj ft j t A J jJmZ La<a ej a. ( ^A jytjfi c_j£la> ^^Jc. AjC- jxJa _ja!I 

. jj-a_^ii ejSji-e _)JC- ASJ_)laJ Asj ( *_Ja_j-a 

o A-oii jj| aimll ^aLa^jjL Ac-Laa. AoLaC- Alla, ^gi (jj j j 

f —*jAj a j x-w .», l —il a j—& i—8^ ) — t J j tA^aJ^UI AjC-_jjJa j-all AjjV I J_ s -igJ Ajlj.^ifi 

(J—a-} LaJjc. j (A^ajJ j ( al*-JI (jjJC-l_JI (jj^,' 1 ^a<all J lillj j"A-ajJ_jlr 

—J t ^ g. art . l ii i l i jj_)g-k*ia t_!_)aJI (jxj^La Ij-SjjI ^3j ■ !n (Jjj-aj Ac._j-a 

(__g-S Ail*^o CjLa_aa.jl (jj3 ^Lal (JLa._Jl j ( lliLa ^glaJjml j 
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(jji-tfiSjJ fAj (JiJj J_paj j»J^a jUsisI 

tjjjijj-b <JI <j* a^l j <JS a$aI_^# ^ IjiSj aaj j £ » a» * H (j jiK'ij ^ 

iCa^_UIJ HujS ^juijj ji U-uli ( -»j *1X1 JS ^ijjj AiiJjiaJ ^$jjaa$JJ |SJ 

# 

Iftjp. (j j ’> ;j V ** ’J* 1 -; (jijjlj <_i j3_j] 1 ^j jSi j J-^ -tt l l 

S ja* J -« o^j—IiaJ ■ ** ^ Sac- t_iaj-oll Ij& jjSjjj 4Aj jl__)Siwl djQaa^La jl 

jljjVl lSJ?-* tiib a*jj ^Aijjc. Sjjj^ (ji <L»l£JI cJjla*JI _ y>f u (jl <jja) 

^ 1 (jjiijj eJljj>>iH ^ »«»■ 'ij (4 ^uj£c- oj j ‘ <n.) Ig-uiSj 

l_j jA.1 (^3 jy '— 3jaj_)Iaj ^ i . i» . . ni l J_p. 1 j s1 . ? l T i 

acLuj (ji jj5Loj nit jl tiluJI jiL V (jl qjJojj jjl a*jj 

(jl (j ii]_la a*j t^a j jj JoI ^LtUl {Jj9>^<'1' ^aiLj jjc- La&aaJ 

.tlApjj jjjjjj ^yiia. jl ^Lull (jjlaUljj tli-a £p?JI 


jjlfAii_II (Jlj _ a Cj _ilfi.1 (^jll AjLuJI JjLojII Jaa^)li jjl 

(jl 1 -L_jS "3—<ui jll" jj ji (4j j^jll 4_u*JI jjlpj ^jJc. (jpilji j (jlxjjJi 

1 « 1^' (jj_^la (jC. ’y^Luj (jS' 3JL=J 3jj*jll AaDlaJI (jjSjLuuJI 

t. '«■* 'Ci jj| jl ^'ajo-s. jjc 4jl ^XjJajJj Jj>i_'a''ll Jj^ajosj al t(j>ijSill £jJa_jll 
^xjui__j 1 ■»■» Ic. jj 4 z' w"', Sa__pj» 4jj^o_j 4iilc AaJj]I ^ juaJ 4 4*11 ^ Aj) 

3—LpJI j la_&j ircductio ad absurdum «— aLiJl ^Ui 


jjLuiajai fUl (jl 4 _> 4 -^ >—sUijSI tl^sJ 4-a aVt ^. J I 

S^a—all j»a_*J l_^laj (jSJj t^Jjall 1S3H3 J 3 a^l iSjij V) LaAa^l 

jj __a ^jjudo 4 ( jj[ja_p»All jjjja^jtll ^ _^»^)ll aJI _jc-aj Loja Aslll ^Jc. 
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t A \ yi l A a js ^<ill 4 it. A u»j\ A A^lVi^U Sjl&j ^yJai\ 

<J5V^H £ y*j 2JUv ^pal jc4 ^-ia > ^Vi j ^ j axj ^Loll (j! 

« 

t j. >x l Aajx^j i ** i) ^ ^IVia f c^j yl^i jc* ^Aajj V aI^uix oAAj tl U i AxC-Aj f ill 

tCjU <u>xll as*j o aIj j £x jjSl as»Ti AjLsc. ^jLall ^jlc-A «-Lui j\ j'l ^-^=1 jj 

(iL —)a a£ jj j*i I d 'lc- ‘ '»■ '-‘J 4oj‘a-v*l AxjjUl AaC. jj^a_jxll (Jjj?All jl LoS Ia& 

* 

.AjAIjII jJl«JI 5JLi. jx Ija. 1\ .ill j jJJJ lx£ (jlxlS AaaaajJj 


tlLcuJa 4 ajxj ^ Ajc-Loja.'^I AjIuJI jl '-SjS juJ ^^aji 

^ axa. _3 ^_pL_il jxjll S.UJ Ajuiii (jinix!! jjic- Axa*a l^ali cdlil 4-> jm j 

jj 3 j-Jil - jJa\ A^a. Jaj jjalUJI jx </l ^ ‘_>jM 

i ' < 1 j AAJ_^Ulj 1 1 a» ' £x jlaxall ^3 AxjojLsJI AaC- j i ii ^xll jj)? All 

jj_ajll ju ^ jl jjll lAA jl JiOUlj 4 2Hlaxll t _ ? UI CalSjlc. £ J^ajJ l$ja 


. j M».* I I ^Jl lliai laAjaa l$x$i >..w.^n ^j]l (iiljJ tl^ijAixaJ 

jj j iAj ISjJjx ^ jxj ja£ -M JJJ L$jjUaill (jluJI ^auuj 

- w .. ^ i i i»... I I Ia^Jj taajjaj ^sxujjj ^£1 vjlajlxJI oA^J ojaxxll <—ilxjUl 

£ 

jxll JaIA—11 jjJc AWll iajlJjll aLj&VI jc. j^ikaJI l^xx 

^_all (a _JjLk <Ja—il£ jl j) Aa jx jll Aa*a». _^>xil ^^Ic. AlxaC.j/1 ^1 (JjaJillj 

u _a JL_aJI J* IxlLa) ^iil ^^ic. a j--..IT II tllUjUil jl i^xila Aiaj ja 

Aiaj JaLojjU ^5jl jSill j Ias^ ^, Vi'*xl l (Jaixjll ^ j Vi » j> (jA^j'j jLo^jAtj i_yjAij 


L_sLa_aSI Aalxaa AC-Lua jSJ ‘^jxbjxll JJaJI ^yic. Aalsxll -iajljjU ALaall 
jx Lxuu ji (jil AaljC- Vj «a£xj ^1 (^Vl Aajjxil jx g jlx . ^l l (jialall 
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(Jaj t JJj-v J jaJ dt*-aii_*jl £A<k=k J l-iiiaj jjlxjill Jj£l 

4 j»mL J <Jja.jll ^jjc* : JLjJI JjSj Jll AjojjaLJI JJC. <ij-ajil ^jaILJI 

i— ajjc-j A__jiij jjc dii jj J] j«j r^-oc. jJ! (jjSj J jx* t<iyi 

I a] 1 giljLl Jj <C-j3A* ilgjl j 4 jl < o»U Ailii-o ajgkj J] ‘L*> J3 &.j 

4_JjliJI 4_J*-=kjjJI _3 4_£11 j»4C c-lfmj jl jJaull dlbjx*«o Jjia j^ 

. jj-ojJI 1 $j lii jjj JJ! virtual reference 


Ajiu»jgJI £ jjl 4j*ju31i UxjAILu Li* >^a jl£ (J jajll Ja I I ji ^yUAfLj 



J_1 jl£ La jAj t jii£ 


.la. Jl Lk3l SJjSlI IgJ (jw 


4ie. l /'-sVI 4JL<3 Xa11 jA i_j ja.13 mirkII Jllxall jli lAA ^Jc- ojvlc- t j-ojil 
4-aiLLnJl LuLjUJu-cI J <£31 ^.ic- jl t^kuil^. (_i=k Jl ^baj Jll 

j__u*j <3 jLsLall J tiiAll jl 4jUaJI jl <_Sj*aj i jjW'll jda J 4-luUaJI 

a a ! j | ^1 jak jA IjAj i^JasIIj t. a'l* 11 1 un 11 j Lluj ^ilxil pLajI <_J£ ^^3 

jlaH^Maual l jl j jil A i-v l \ j a iaj llg-lj (ejSiuia jjC- 4a1mi1aj alia. jliui 


4ajjjL_a 3I dll » xAa.all ._l3 jiicj ^_l3! A '• ill dlls^Lxil jjujjJ ^—ill 4 InjunI I 

4_,JUr_ii <jj|jj dll llafc jj jli <LcdallaJI jlaLa^oll j <9 j*-« 3I t -Ma jj» t, llWil 

( *_ioa. jl jLada_3 IajA ja. Idoji ij Jlstdl! ^C-aII jJAxJj C(J jjjowJI <*A3 j 

J <4j liaj j j<l..ij dljjji ^g-il j a^jlall d-iaJI A3*JI jj.ag.3J <C.LaaJI ll jSl 

jj_aj3l jl *> 'i j| 4__jl JC- V — <JC-1 Ai-y)£ I j 4 jSj*-a 3I dOl^Lallj ^jlaajJI 

{ ^ a l >r-j . d 4jLiljj3l jl j j'y 1 j.fjnlj v ^ ^g'ual Jil L ^3 ^ I 4_sc.Lu2k'ifl 

. j^ljVlll jdisj J l jdLlx JlC- jlA JJ f JU) 
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CjI A -nllc- (_j 3 Aajlrij]| aJA £• jLIIj ^1 j_j]l jilsui 

aj_A jj_a jiiLSI J.1JJ AjawSI <“l\ at jus *.all jjl ^E.^11 < _ J i& Iaa) (Aj^JuSI 

t (L jj£l Ajipj A^xj^jjj jjLaLL A j."il jatII Aje.l-aVt-VI Aj_^ajll ^)jlat_ijJI 

A_j£Ij aILuia J_)^_a (Jju] i'iVIo'i-vVI ai& j*a^]l p|jj (jl JaaJjj 

kl)La^ls£ JUiVlj jljsS/1 ~1 aA.*.uI LjLaC QAtHruj Jj AjJaj tjlSVx. 

,jl tl gull AaJ j >/i Ajujjj Ajc.Lua.VI jl jOVI AjA=u jlauj c A_j_)aj 

jljjl ' ■» J .'■>■ ^A — a1jI*JI _jjjS jl j-»^ 1I jl C-JjLa^oll jl ^ j_^ll ji A^j_^SI 

A_ ajiala ^_SI A Im’llL ^AJjAau ^JJ (jAj tAjImlYi Ijl jjl Ijauulj tAjj-aj 

AalLbo Ajjx__)ll Ail£-o]l AaJj t Ajlj-n^ll jl AjliljJI Ajjx^jll JjjV I <j-a A1 aI£ 
jjxj A3^lc ^^A jl £•! _jil Auc.Laia.VI AjlS-oll ( __ju£c. I^Aj 

J_ £ _3 Jl_aJI jA LJaa (AjcLuxVI JjaVI -IWTuj J\ Aa. jJu 

lA '.‘n ^^11 CjV_ jaull jyA l^aS-i'^ a1aI£ Aaj]=Ua (jLaji J^lj AjJa_j]I djl£/LatJI 

c.1 Ijc. (jj_)i.l <_jl I j£jj La AjC-LuJ AC-La 2 i. jljsl (^JA'N (jli l—Uuill IaJj 

.AailfLa J^.1 j ^1 jjju La-lic Auiaua Aj J>aj AS^Sc. Ja^-I ((jJaVt a 

l- il aM r. j . ^ t a^-i.^i ^jJ| Aj^jIt Mill i'iLIa*!! aAA pl VnuL Ajl j 

■> _ iij (A _IaLlla dllcj_ij _jaJ Igjlj AjLuJS Ljjl_)frl Aau AjCL u^l AjJ-aj 

jj]_3 lj _£aj tA__j_jAj A_SVJ <3^ IgJ La] l^alj^Luil ^jS-aJ ^^Jl ...(jlAjS/l 

j ■ ^ jjA—iJa ^C. jjJai_^a JJjj L^l A. LjajC. j^jll (JuLaVAJI 

«.-NI a’l^.yi (_^i__j^Laj j5l_ill ililSj ^jj (AjjuU Lj-aj 

^jaj <Aj_^a_j Alai ^ ASjLLoJI ^gic. AjC. SJjl ^gA Aj^l. a ■ al l i-JjAillj 
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(JaLuill tl^Lujj Ai^lail I jj>aj g^aj (jl jjS-oj 

tJjikjj ,jl JjSjlaJI jj a jiu jlLui (j-o Aa_£/Lj Laj ^jAJI £"l j3^ 

Ublii-a JJjJJ (Jl jj V (_g-ljS/l t.ijJ] 4\\,sy)l\ Ajilaioll A-mll j^a^La 

.^ajjl! pLuajJI j (JUk.^11 «.‘‘.ll>jj 


A$JJ_U) Ail (jSj JU-aaVl <Jl£juil f-iSI (jl __>all jja I j$J 

ujl j ■ (_jl { laV->' ^'nai Ajjuj ^gic- iluaitAjjAjll oj)\m^\ j\ 

t*< JAJ £-»Jal>/<U>uii tLivil j 4 Vi.* il j djIcLaJ ol ^gi A^kjli 

_11 t--»l j^i ^gjll Ajfc j*ia_j<aJl AJ.lV I ya (joiliia yC. lajjx l,g.j>.ba.rL (_jLaj 

i* i l J A VI ^liii'l (JSuij -iaJJLJ Igia JS ljjj l jjAJ 

j_Aajjll (jlj (JLcaaJ A^ojj tilAa^Ltll Alala_a JaLojl (ja Ailia Aj 3 lg£- j,ar>.<a 

_II <■ IHal £-*JaljILa Al (jl£ (Ja.l_^all ^-islj Jjl ^gi ^gj^i^all 

CjV jl- . a a jjl L-2a__jl (J_<u*».alt (jaj t^c-all ( ->>> -llj J ^gll J jlill ^gS^pJI 

clul£ jljaVl cVjA (J^ ‘(JJJjSjjl j^JI (Jj3 A^.lla (j£j ^al >. 1) 1 . aK1 I 

^gJJSL) Aj^i j-yi (jJc. j — IJS3 vlu^aJI (jUaill (jx v—ljSSi tlilja ^li-ol 


(jlj tA j ASJ^laJ Ia i>al ^—ill Ajjjj^all ajlg-oll (ja A-^jAj (jj)»LaJJ 
frliiiVI j»ljiiui! a1_j$_ui (jic- Jjjill Jajjfl j>Sj (J ^l£ ^gl] (J_jaJill lAA £3J La 

_all Zyl a .A.U "'1 ^giiliill ^yjLJI LkJajl Jj i AjjAill dll c LaJ^ I j (, I 1 j 

4 _Jj-i-JI A j j^oll ^g 1c. A__JU_^lajl ^jtiill j j^a^)ll ~1»"» )I iU-»"ia1 AjIaHuiI 

(JlllsLi_uj t*jjf 1 imlui l ^gi AjjLall frLjjuiVI j^-aj alulSj tAjj^*^all_g 

j_JJj — AjjLo ^uiLla jl CAjjSjlS Ig^al ^A"| i J Jo-o — Ai. ^ g n-i^ l (_gll 
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AjjjI* _Jg CjIsLmi Ifrxl Wunl ajj-ola ,bVI jj-j <> *&VI J] 

ajLjiil j»j (_J ja^li JL-aJ^U ^<~-l /U.yi ^jLTiII jl ^^jLuiaj t<>^ui^alu 

jl lilc -j ■ >1 j^aj i-il ,»M»" ^baiMil iJlLa jlijuil jill j«_)ll CjLaj lVu a c_j*ia 

£_Mil j jUaj ^ l^LljJ jl Ig >llll cs j 11 (b^)La I j*j (Jbj J£ JLnil 

®j_& <^3 JIjjSU le. J JSVI Aiaalll tdb jjja. fj&ll j£*jj j-a 

^f.l /l ? yi ^jWitl je. (JllLa^lxJI lllLajLiM Ja^a JaJ I jg mj JjLujjII 

Jljii—all j j Wil l /jl ^3 y^H j>!j c4_LLMiaxJl *all AjuajS 1 1 

4_jjaJI Jajjl_11 ojlvlc. (jllll Jjl c5^11 j_jC.Liua.VI t—jlaujuU Ix-all 

jL»«ll jl tiH jjJ *■' 1% «m*»j 1 i ja_^ll j iLl j $bS?l ^l.la_iuiV Aj3J*-<J1 

i4_ JuaaJI ja __^alia di3 ^ j_ji (_£j_$iajll >aa ! 1 ^jic. j ><n (_y£l _j 1tT >u 1 j£j 

j j_ LlLoJI ja_)]l ujLa^iala alaj j^AJjHI J_yaJI jl jjSVI JLuaVI j^J 

lul Jjfl y^iuMil 111 J Lib ^ Cul£ - liUUI - j>uJI ^111 *UlSVIJ 

. Jj-laJ! jjA-ail (jJI ^jJaljll j liil l j_gic. 

Jal ujVI A ij f ij Jl jj V jj-«jll jl Alia. jC. Jiij VI (J _p> j£lj 

_It j ‘ 4 <jM « .* II 4 <■* t "ilaL"'^H j 4 j^ljMl djLuijLoHj £juil j (jUaJ jjJc. j 

jC. ^S'n« CllLaj^lxH j A Jl£uuoS?l ja J±£ll JiJ 4 x*jj_jJ ^Jl£ll jl ja __>!! 

t 

4 __oLa p _,cO jbl_Jaa 4juijLaall ^jS -laj La I_jjj£ Ajji c5^ 

1 _ it ■ .'-.<1 Jljj V _3 4 Ail*-ajj (JJSJ LuS jjjjJj JL-mJI j^jic. Aiiljaa 4jC.Lua.lj 

^C-j 11 ja_)ll * _ it. ' i^l jLiMi ^j i .iV )j (_5_yl*UI ^jPiYlH jjic. AlxJ Ajill 

jl_ajV Auil£al jJiJ ^^Jull Jilalt Aj J_)ill jH j^JjxulaJI ^aC-H jl j^ 
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_a A__j£xxll dllLJJp]i J jjxjit ^Jx-vl J*2>Ux Jf- jj- 2 'SA a » " °A* 

A jv .lV',/41 


1 g L»jUA. >,-i%jJajl jx<J>“at j) • Jj^ 

1_$jl i ju> jj iilU. jl=J "^Lua^l AtaJI" Ajjiajl AjAa> JJJ=^ J j^ 

<^ j^... \ l A ^ j* Lajlj liljLuil oLxj djj-a\ jC- Ajjkj > —Xuul 

4 jojA jjljj] j4jtlj*4 t^jl ^AIa O’® J j°J l-J^x C5^] 



~ . ,-»V l ^_It L_g_i£ij tA_]l»xiJull IXj LxSl l a < _ s Jc LijlSj jLuojjI 


^__j| 1 V» a ^*41 t-. i" »a^A J 4ii-l\\ll A-mSt ixi i oAjjill > l l jlViixl l 

Jl^iji_JI ^jJt <jIa.VI JjVl UDLuii <jlj v4j Jjiij ijAil 


jjjj I- 1»U\ l jjt ■*'•*- «'t *V^> A V“’j.' SjUlLuiVI Ajsj£ jUl <_>jj-fcaJl 

A j-*j J ^£.1 _I jjAaiil £• UalJ ilua-J S <-5 *Jflall ajLaajVI JjtA=k ^Ic. 

1 _SJ_Lit J_O AiLuxil oAA Jxtaj jalj tSj^aUJI Aj jj*-ai tifij £xJI JjSoij 

A . Vi-^ ' 1 . "il 4 \A' .,'V I IjjlSi LAlTt j ASJAiXX ^Jjji 3 - 1 AjlLuJ jlVl 


ts _1) J__jjk jxj Ala Cask JJ AS (jC.Lua.1 ,»jku obl£ (J jxjll JU^aJ^U 

_It JaI _jjlb tliS^J o jjj£ AjjLaajl iajHa jx A^.1 J k» j Ja Jxlc. Aj^-x 

i_su-ajj Alx ^jalx J 4«pUS jjSia jjSI JL-ajtfl Ia& (JJjk 

4UjC.AxJ ^IxJ^I ^jijijl niche jkjx ^-3 ^IaII O* UJrW' 

jvjLiIa _Ji oAA J)C IAjxj Uj dll&jjl A3 AA j ) I »4x jjC- AjIL-ojIj AjAjxx AkxjJ 

llbjlj < 1 ~'f- AjkjLjll ^lxII (ji Ajjtxil IjI jai-JI ,jx JS ^jS AjiJI (—JlxJj 
JS li {jxa—iLj 4 lf»-a ll Jjlx ^ 2 kj ^jAc- JjiaJ ijAll j (jT^^ (Jkil 
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t >\—ajl (_yaxj £a Ifr aJa x j d iSLj l t, aftiU Aj jl jLall JojjiJl > - \ Y 

•A£jiAall Ajjjiadll AjLuJI oIa fjX» ^C. ^L&l Jl .ijaai 


E 


1 


A A 


U 


u“* 



U»Jf» 

^SB iUf jjuj 
£ 

jj.jlljfSSB 

JbVUtU_ 

. >j .jIIj 

^yj| j,!, jSill 
C'jj 11 


jVt j* 5j- jj>}l» J4 


— { jr a ll «£ijjAJt jjlaSU Jaj|jSD Ol£UJ A^ltjO jijdaJI «> — \ T J&u 

‘(g jjLujyi (>» AjLaj^J) jjku ojj^M J Axis 

tr- 5 ! d>4j (i *) (® ») >»jfS 

A 4 J_!l AjJJjAjII ^WUljll (((ja )| (J-*jj' ■ ■ 

Ola. j 4_A Ol j A-. j)L»jfl Ol—jilllL ' J ‘j *Jj " O* A^jjfl Aowaij 
Olxta ttt j « i/ AjxaI tiljj J) Ol jIuiaII £luu) (AilLL^I 

■JSj Aji^laJI 

C}—^ (_uLJI ^3 j^tfill a Ac.*)} lillij tAlxj£* oJljU 11& liJjjj 

CjI— jljjaJI a— jc aIijmijII djUcill cjLjc. :<-_iIjS]| 11a l^j Ul ju aSjUaII 

—St (j—* cJ^ jjlj i Jj^» jaj Jt Cl&u JjJI CjU] (jl 1] {jjiallj 
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oil ^Jc i_j1xj1I JjmI 4j«J]l (jSj ^lj (l^al^aJluil j 1 j ab' 

f * 

L ijCiM iIj^ISLaa (_yA ^Lal£ Ijj-la. VLs-a ^j 3 4K,*a\l oJ iA Ja, (j£J_j iAjJa^II 

lj—& (jl ^-k^ajj c«.t_S—SJIj £%a.Ull JL^ajVI ^gJc. l$J£ -IaJxj ^jll 

^ l*■<-»' (_£ j-aj JL^ijl jjC- Lvfl _)Sj-iO ^1 iil_jOuLo]l j^laill jjA JdAxil iL)I^oa]| 
<.* n ~>) i(jlA_)ll kllic-lua A Ag aII t'il jj..ij"'ll o^a u! Jj *a$ usj I>u jsi 

Jl—*jJI ^lisu^vi j S^USJI (_ja |jj| JjjaII (Jjjiaj lalli a La^ j] Laj*j/ ^^auual 
( J — ■ ! & A —jla.yi j4_*J fjA fC. jll ^gJcj JLua&U ^IjJI jjlc Jp£l 

(_)A j\ U_j£_Ja]I jJI JaUdjll jjA JliuVI ^gic. LuUjaL) 4-iiSI oLuU Jjj^l A K . * a 

j —Jj*J I—*-a jjA 4aJjjll ,jl r~s i >i lj (JjL 4jli («.l£j jjSVI pLSj Jafyl 

t J&uil j ^ *" JuajI Li .a i J .Vs. 1 1 dN| 4ajJal j 4 j]a 1 j 4ikajl l! iI jAoll Ja .>a 

1— g jvnh c (jA IgJ 4jCIc. V cSj^J Jb-^jl Jjl aLii Jj*-al o)j 

1—gj A —jjOaJI Cjl—xU SjJaa]! (JjjLaalijll j (jiUJ AjjJIc- <jj ilgjlj ^ <xJJb 

^—“ a ^ 4-“'l jJI J lAl^i aju9 ^gk <_£ ja.1 AjjjJaJ t-jbuil 

‘^J* J ^ J* > _>® It J m l j Vjl <^-iA ^1 (jc- <Luil_jJ a ^^A 

Sj JjSlI _J_uiaJI J tJLllj J} * ■—->' ! j)A ^c.^11 ^jlc. j^pa^iJI l-Ag 1 1 j il ■N.'\'l l ^ ^jJ| j 

(j-^ 9 «■ JaJI (jl jSjJLi JJ-iatJ tbxAa. 4_ujlajl 

(jj — jb Y ,© j)A JjSI (_fAA (_gJc. JjaaII 3-»j ..ij]I (_g jjlaLill I jiA Ajusk 

(JSjaj a j j t A'il <a.la_i Jl jj V (jftl_>ll LajS j ^gja. j i4jJ]| aLij ila AJuj 

* 

'X±-k ‘ Z ;^ ~ v_njj3 ^LlJI j ujliuiVI ^^j t ^r■ >. 1 j 

(3jI—U i L»^j .* ^a A \'<a ~iU 4jaj_^uull Jajl jjll ^jjijJI AjAajll jjC. 
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j_ft jllj Jl j tlftjftUa jjJ l j*l3Ar ». J AaLaxll 3JJJ-3 

iJi.lj V tliJAJ jd Ajdll jj! JJ jlj i_ijpu (J-dl lil jidudl jjJalall 

■ -. 1 J-.l l j-v ‘ jjjuVI jJJ <SjLi-dl AaIuJI J loilj t jdl £jli- 7J 

. A _jljjJI Aj j jlV'l l <" 'I J.ll jj jj AjsIsjII AjjJadl 


‘3 Jjl jll oAA j-a L-aU. lildi (jj *jli JU-oj'i/l jjiauj J“*di 

lilJju A JUjiaj oji44 o jS <Sj ^^.jljJI j-jU. ajI jj]| jjxi Uiaj (3^ j] 

* 

j l ^ i m... M l.3gJ Aji (jJj tAlaimidl oIjsJI j-« Aj (jjali. £■ jj j^ -AjJaS 
(jljjit --ill J—isdl j £—all Jo£du JJ - 5 td_Jiall jjLjII AjLojJ 

L—ttkjljjdl jl <j jj—dl j£j jd Aji jja j jl 

IglLj Ikj-oa. l^-iL A3 JPU» jjJ Ajjdull Ua.j]jSa*dl J Ajjdidl Ajj^-axll 
J j—o ?L j_SI ^j tAjj*jli AjvjaII SjSa :SjSa Aji aJ l-L^j Jjaai 

3 j. -vj.dl jl_3 5 J —al5dlj li^aLkj jj^A ji j^°J j£*^' 

lj_ft ^yl] jljSlS J*jaj ^ Uj] algjxjdbj 1ft jftja. ^ AjC-Ulxl l^jlj Ajj-ajll 

^^dl *Li j* jjj^VI £-» cDlc-Uill (jjjL j& J£*j 1I j- tjj^' d=^d' 
Ifrjl .al Jj»-ai £fU jSL*u Igjlj jj-ojll j] (Jj t jjd 'ij Aj 3 llilj <J-dl 

—J I—jj Oj—ajj ^pll Ajjdidl IdjSc. jli fJ (jaj t^jC.Usja.l lojia 
A__jj«jll A j»>j>dl j)j JJC- ^ y^J 11 

internalization JU-^j—*J — a— aJl*j ji UjjX-iaj jl£ ^1 ^ Uii.j 

. jdj]l Ijj Jjiil A-ojIjj A-qjJ 3 AjC.Lala.1 AjjjLj 3Jl=d (^*3lj 


750 



jle, u)li)l J^ill 
i_ 3 j|_yalb 


j *** ' 'j* ■ ■ 1 lj " (jl jhrkil (_yul 

J * » (JjjSkj ijj \'J- JMuS) £j) Jj l J«u3l Jl* 

.luwiljaJI 


O"; 1 * •(/?■ 


Ja1sl]| (j-a (j^Vt 


(Jjii) jAill (ja IjJjSj Aai V (jl LiALujl jiU (_£Ju> lata (JalSil 

— 4 j ja jll — AjjLJII 4 jjIaJI ojJiH ^ya La 4 -i. jJ (jiVl ^Jc- t il i iM^I ^3 
jlj_aSfl j 1 ‘J * ’’J jll jl (JjLlS ^-*JI i U i ■o) ajjj£ IjLusal f.1 j] 
(Jill Jj__La f_yi ijxlijj 4-^3 4 i <J1>I j33 L»a* tjjAii LJiC. Is1=lJ 

^lc 4 sl jJ ~£ j ( (JasJI j oKl l (jl=u ^gk 4 j jju-o (jj-lJJ ji^jl jl * J 4 * > <-> 


jjliilj ‘4 Lii.„.'l j <"il aKU ;_£_^ajll jirL.aH (J J 4 £BJ J)jH jj V jj 

l jj_j ^ "»-v j;j OvM jjVI Ijjjaj jj-*jH ( _ s Ac. li* 

« 

j <~- l*m.'.-lU \ 4.>» jc. L—jtiSlI J$U J te-lSill a J j ■ >u Ul jj ^"IjiVI 

*4 I J.* il l Jjt 1 jj^l (JS !^gk 4 jt j'l-ill 4jjajll d)LojhlaU jjLi*l11 
l " i1 i l jJaJI (_ )‘* Q J i UliJLc. (J 3 ] jj jajll ~ j *'l l_jLuiuSV o3 j W all ISUaJI j 
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t 

_3 — A AjjaJSi ■ - iM r-1 a'II jjx A a jV\ 4 £jJi ^ 43jLJl — 4 ,i n'l l 'l i . l/il l 

U iS_y iGljlttllj ul JS1I (j»a A all i^jUalijVI Jx ILL -IjJj La ( JL ju S I 

i.<-i»II (^jjiLujVIj (j^J (_3_JLl l*^ *— J WJ 


J £J (5 J*i Jl £ jill (jxi AjSJ*L 1 a j$JI Jj J] JjLJl L?^ 

Jjiall jjxi <J£ cs Jl ljjLj lllj (Jjiaa g-Luul ^ ajA Uljij £l_>jVl 

t'il jA a i_ilm "<<1 _a jjijil Ijjjsj j jJJI jjx! Lyjij 

eJ_C.y (JJ& AjLaC. £>a c3sljj <31ill a 1 a (jl Jl jlJ aL ILa Lagjli lAjj-oj 


^i*jl Ajjcuiall jsJ jaJI Lg k. I_il*j3l ^^Jc. a^cL*Ji 4-ijxa Jjtjx (j^au-oiJ 
J j—ajli <JJ^VI jjSM alllaltoJ J jSUIj JJ-la-J ‘j-jl' 


t 1 i,i 


,3iui laS 1] i Jc. JaSa a Jja.j-a ^ laiu tAjjA_jiw L. Ajjj ,>asj 

J =k lg-1 Jj-Jj (jl <jSaj <U-aU. (_SjjL ^ ^JjLaLJI oJj5 jl W'J d 

^jic ^i >iljjll JuJliI (_gjjxi ba -liC. till! (jlS jj)j (Jl « **» M 

J (j—S-aJ j^jll jjCj c5 j-o jll JL-aftM ija J 

■J.. 1 -V l ji au ("ILL j j -rtj - ui ir i—iljLiVl (La^a djj-b (ji LlLx ISjli (jjL 


4'Ui Lajjj c^cJI <jjj (3lL- (jjla 1. 1 U.IJ l" Ua.i l Liijxal 

^_a (Jj aJI 11_A (jli Jill £-aj (eJalJ^b*J LS ~a£ { ->jLn ajlc-l LL 

_1c. <__u-uJI CjILLjjV l (jjj (JL ^Lill <AuiLk aJc. jlLal 

t 

j —0 (ji (j—a pc. J—SI ‘Aj>> jll Lata.jJlj JJ^ll tjU 

- U'i /j lj... \ j - U'> ®Aa jjjc- (jLoJI 

tjgu 3 ^_i JJC. 11 a (jli 4 j-ra]i aL^jLJLj Jjl LI jT)ijVl j^a Jilc-J ><(> a 
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(J alf. AjIaaj 1“ ^c-all frljj ejlc-l AjLa£> ;jl »* .lit ^ ' i j ll^ £Aj (AlftAa 
. ^ <Tl-> Ajjui A&j 9 _jj 131 All ViniVl Jj i_jjSI Ac. jlj ,jl£ La (J»^ jLx 


J_s—ij^ll (_>il—uVl (J '~ i_S jjkj jjlala f2ya — (Jjai (jl AAJslI (ja J*Jj 

J—j ajl—J*J J ("fixation (l »jnl T (Jj Ac.jku tliljluus jajll <J*j CiljJai 
oj—A —3 CAjjLu Jja^j JLeJeJ (j-a ^cjll Jc. j c£- jjll 4_alc Aj*aali. i*i^ ^.^.l 

ts—1c. J—1*3 1—A jA ja. ^^A Alco^all CjI jjuil a^A JS (jli ((jdjll (j£j appall 

(jjl \'ll (j ^ . i?^l J-ita ..-‘ill (3j < j_yaJ® *■. 'I **i A »■ 11 

<jl—^ (jl J —i ^ 3j iliuS J_)j Vj jl£ (jl SjIc- (_pajiaj jl lil (Aji^-il-sll 

^ ■ H lA * AjI La£ t ^a^il i ■ ll 1 A 1^1 AjLucI AiLuLllll LI jail (ja 1^^, jJ3 pll *A 
(_j—9 I3_j—Ija La Ijj9 (jl ( t il..ii^l ^ ji ^Jla. ^3 4 im U 4 iti»il vi 4iK LbJ 


^ Ualc > ^ _ lUaLu^l LjLulsSI ^ UxJl oJJ^sli jUJ 4. 4_i^o^ 4 a! Qj 

c 

\ -«£ CjVL^>4 AjJIc Jj Jjjutaj]! (Jijla: (JS 

\ Mab ^ ill kiLl II dS^^^ui ' Jjkj J IjIj ty l-vM ‘A. ^ >-v ^ 4'u 

dlxld} dJ)l'XuA\ ^ Laj) Ajji ^ Cj&U=l1u]I Lc ^aSi dd&Lj £-L=J J^j 

£ , 
tljlJtul—jll £—JjB (_£.}—all (ja jaC.^11 ^gjt _jxuj (jl CjC.LLluJj Aj jaj tlll^pL 

((_La—all (j—a 1—iaT ^-b-a—J (jl Aj V jjlS Ailil t_)LuijSI jl loA (jista (Alil-SLall 


. Ajl fL a ll a JA Aiui ^jjjLa Jxj Aji ^uJal 


JJ 


f — C ( 

(*■> ^ (jl ^gjfc eJiiall (ja tlal La e -^ui tJ*kl Aaj_^)Ja Itinnl (jl i_jj_j*aJIj 
(jauaJ ( _ S £J Ajl Pilj JliLa (Aia A j »i i l. m VI dll lD-i'iall IjJJ^ jjlaJJ l^j-n^'i aI 
(*— —a l _|al*J_’ ^ lc. Jj-iaja Ig ajaia'l jjj^j (jl t _ j (LaLaj ALal AjjLa Ajjj 
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L_& jLu jj»*'j jiJ jaj tAla*u Ljjiaj 4 - 1 a <—i jU-ia j& Iaa Ijjj£ ,^£1 (3-*^ 

* jl (JajuijLall Ja -3 (jailj AJ Ja^ ^ »,.<Ti a l <' )1 jll*»l a elAkll > 'J** • 

jl Au' J ‘cJ-»J&» y> Iaa ^Jjwaalj CojtA# *LiJ jjSj jl c_i=lJ eAa.lj AalS 

l j£j £%all t . i inr'l] jodll ^^Jt Ui U^ I ^ajjunll (JjUI jl ^gj] CJAAl 

<_$A a —it jajll <d*J AjljAji ^jit 34*® 

A_ajt Aa Ajjj jj ^ Jjid' jl J) i-<^) t—Sjjiail ja ^-^l J *-*^ a 

<_£ jd—jll ^_all AAu jl lAjjajll Jajljjll fl*jl aj&Uill l$jlUa ja (jaaaall 

I * . Ujaj j^jll AjuoUJI »jlll» Jl — ^ jjjl£jjl£ JjSi jl£jj — <—aj*-aa ^l^sjl 
j_^> jal ^J*j 1 HaJ Lajlj t ja jll jJajJ iaSS tjjSjj jjl j=d i jajll 

. jajll Ajj jia jt ,3»Aa]l 

aj*iil Ij■...•' Jjl jll jaill JdjAj ej& jojll <J*J jJab 1^1 

d£Laajll ja AjaJI ^lt AiaJ^ll AjX-ojI djSiLd ^ ill ^ 5 ^^' <J^' 
a j$J Jlj*-ail jjt (jAall jl <iijAj jl ^ja.j t^tall J£ ^ Aai A I'ua I I Ajfi-sa*ll 
^ ^-\jia Ug_j) (A-<UA*Aai ^ AjtlUall jaSjU Laj) t_Auijll Ajjliia AaxusII 

^ 1c. j ■ ■■ J l J £ aj-uat Aj jajll dlUal-njVI ^1 ^l*jll 

^Lull jl Au t^Vl AA^JaII ja AjJajAill dlUali:jVI ^1*J ^IjjVl 

^_3 Jj__sdil jl i<_J ji.1 0 jtjj Ifrl sAa.1^11 Aiila^ll bAjI j oJL ^»jtAall 

^IuaII ^^it jlxJ ja jll ^ 1 *J jLadal LcLul JSdj ^^pll Ajaj»All Aj a - u l jloiVI 
lAA jl£ jl jl SeLuiVI J fltlll aJojIjoaII JJC dlUlaxll ja AaauIj aIaLi ^ 
A_jjla 3 AjSja. d)la.ji-a jl j^.^Vl a ^ j jAJ Aj?-o j*aal! <■ <; . fu ll 
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<jSJJ i a Wx Jla-a jjSl ilul£ Lu j AjI jiilj jlfl tsjLui Ajax jia 

ojjjL Axj Ail i^^Llaj ^jLLu jjxjj <- r u_>*JI i-JuSJI Iaa JjL (_> 1 ’^* 1 ' ts^ 

A aAaJ Ajjx^jll illljAsjl ^C-Aj Aajui Ail j if!*jll ^UlYW-x J>* C5^1 

I &jjgJa £-« Ig.ilV'-’il fJ (jjll ^ JJC. ^ja.1 AjC.Lila.lj AjuLaa.jJ i_klUaj 

dlL_jix*J A _jjl jx "AjjSj JxljC." <—aUnxll Ajlgj ^3 oAA tlla-a-al j t^jVl 

4m. II dll jLajY 1 ^ylc. Ljul Ia& ^jAjxoJj (jx_jll ^>1« >1 £t-oll 1 —SjSj 

“i-y 1 \ A jj—iaj Jjl l__x j ijlisll Jjx A_Loi AjlxC- jx_jll ^l*-l ^lll 

AjL*i j ^^C-lxlaYl jjLull t_)laT£U AjjS jALxax CjI jLajYI aAA < "la j » *i i 

.AillL Aiilc. CjI-A _jjC. oAjAa iIjVI ax 1 Vil h jl Jsjuxx JS mM 

^ s _j 11 <J jjLxoill oJjal Aj3_jxx 1I dll jAllI JjC- AjjAa. CjLxIjA lilAj jj 

Jj_ C. A_xj-a AjjLxs_jouj! ijjji ^5_p.Vl <H)Lxjjj1I (jxwj IaSj i ^ju^l ^ 

4__Ji*Jl iIjIjAsII vijjaJ slul j LalS JjSlj t jjxxll ^ j-x_dl ^^jjlxII i_Jj1»jiYI 
jaj ^jlc. Ajauuj Ixlgji Jjl JaaJj jxjdl jA2*I ujAj AAA jaYl CjLjJJ jll 

A*xla Jjx (jjjkjJjJ ^Lx l_jajx <* *■ '**J r - jjxx (Jlxx Axjj t Lg-ix v—t li J i—U__)fc 

I /\ \ 1 

t*~i ^A-v 1 ^ ’l-» ui!i ^ji J A k '*.;a ljC^uI t jjIa jl 

u—^lj tA jg' . a ') —*2a Jjx ( -» - >a . l l ^illa x JjJxjS Jj£ _jliia.YI Ax-ajS IgJ 
,J ' oL l l _J__xij ' -«l* ■« IxlxJ t^jSYl AxjSll jLla.1 Loll A CjaLcI ^j^jLxxJI 
j' l ix.*1 ^jjSVI Aja ^Sll ilaC 1 jjL aJLxxII \{ix 1 jjxijjj >H aAx& 1 ^xxaJI 

.j.j ■‘~^«1L cAJ A-a-jHj JUa Axjj iL&jLal ^a! 1 i_$3^A ,,a " 1 ^ 

^_ 2 ABa j Axiill IxSjl: U j Ig J ^)SxJ ^lll AxjSlI jLa-j Jjl 

.»Ajaj ^AC. Alla. 
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1_ a jlcjn a!jLu» till jLa. ja JliLl c5 ic- i_ya j*j jAa. jajj 

^jAc) Lg-a-Lal 1 A-a_j£31 jl_ui.l jjalajJj tAlpJI ^ lullfc lil 

((aKjuuJI £_a Ajj^jua LiJajI jjia-J jlalxll jj.1 j^A (JUiaVI jl ja 

t j jal l Aja-it jA*m] 1 _sLAaSV Aplc jjc Ajj» AaljJ j jjL 'A ia l l oJj3 j£l j 

^iaj ji (-kjjL j tljjjaa b] Ac ja j jj^SH AajSil jLA^-1 jj£> ^>1ja? 

tAjjljVl (jc. jj£j La .A*j 1 <—ilSjK a V] (_yA La jjLla-j i l e^j5 jb 
J_g,Va».j jjJj (jill *^^1 (JajI j»j£ll jb Jjaij aJUaWI l^Ajlaam i ji jac- 

^ j.h ...1-k ii -j- ■* j ^ jiliAiill S.3^3 jl > r nnjl A K i»,aa (Jaaj A og a i l jl (J jlj 
Luj .M'Vn toAjjj La ^-UAl jC S ja.lc lg-ii ji t^LjiaVl jbaJ m! 1 AjilSla 
. ~j j eLiVjLa-oll Alxua^all Aa jVlll <illJ->) (_$A i_baSJ Lgjl >. . 

_1c lgJjJu-3 ja jSj jlVili AjaiUI 3 jAlai! o3a Jia jl '•• . • '} ** } Laj]j 


jj^jj 1 . .i W | 1 ^ ~A t 1 ^ ii-q‘i JUii AaIaII ; ,—5 A 1 a > 'f\ 'al l i ‘‘ l la^l * xi l "'A l ml 

C i. a S jjl £■ jl i, \^ . a a 4 .1 ^uJaJ ji jc 3 j=wlc jAfj a^JJJ La (jlc JalSlI 

1 Va (iD-Tlj jill (jJ-axJt (jbuii LjJJC J £_kil=kJj l till j JjA) ji bl jU. Ijl 

e 

l \ a J ±UU J - A ...a’' (_s^Jl cs ic J^aail 3 jIc Al*ij Lai j suVil l J*ij jl 
jjjjl J'r- (JaJl jV tilli i ( ai*JJ jjLbaiill jji OljlLall LoLoj 1 ■ Via l la 

jl lj& Aaaiij i_p^\ LaAial LS ilj jjilll jJj^ll SfLiil jjSll J^i^ll A . 'a-sj 
■ Amallall aLjI jll 3 jS UjaJ j j*J AxjSII AaIIc 3 jiLaj j_i33 ^jjll Ajlall AaaaL 


iajj (jic lliajl jjjljAjill 3 Jj 3 jl LglkdjA ^ jjWU^J 

t 

tljlj Jajl Jj—1! oA—4. Jjj=kJ lay jj iAilia-a ^ tjr ic Alb AiljC ^alijl 
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fljSi tltfj jlni-V I -I j - Wil ^h-vuii'V tlsIJ-uaJ (Jj 4.^11 diL3UJI 

1 i i l l , >’r - 4j| % il l a.3A 1 <. Vi^ ■ .i »>^s J. <34 . ^ 

jl— Jlaj (jl J*J jjLlAoiJI jla tCLllij jlui f^ya 4 -a-a-v ^| j£| <> f l5jVl 

u 1 - - * <_J—a * 4^jj£JI (Jc. i*ll\i j t JaVI 4 ; „<H i J j-,;^I I j jl 

—ic t > il» ill AjJya Jl 4 -La3 Jl i—iLa J*-a]l ^Aalujij /jl ^^j' l Sj_p3 
i4. .~ . >ii»l l jam—a fJ 4—JIS JaxJ 4 jIjj o^J ‘ Wj ?gij*-<JI >1 I j* 

A ijSLi 4j& j— JajA A —111 ^IS jVl J tll a l a j ^JUa^I S.lJ (JlulS I jl 

■^*■11 (J 2, J j^^ll J3V1 JJ> jL)4=J (jli t_mi2k CjLiaSJI l aM %4.1 . 

J-^l" AKiU <il]j ^ jj.,,^11 <a.l*gi j_jSj J tljLnll ^ jj£VI 

*. ^ *4 " (j^® Jl (_5j 4. j‘ ix l i Ijfc ^1 A^JLujI JjC-j t ’l&Jjjj V ^j]l 4 jojSJI 

<_jLi*j 4 —kuj* p\ —5jVl <J ^—1 *j (Jl ia.Uj .Lia (jjj ^jjluuill (Ji 
1—W-*-® (Jxl*jll (JSaj IjSaj t^Laji] jjSV 1 ojLJI (Jc- (J j.--.i' l 

C>“—Sc. (J—oxJI (^yiJajju l$jV -0 jj-M 4 i» 1 c\ 4iu.«a IJj J*j|| (Ji AK.t* 

J‘ ^ jl) (jS jL wJ l ajJ Aa.1 (jl£ Ijj LoC JajJI gjjaxJj tCjUajljll U^’i 
oA—J 1— jja j ^—a, J\ ^c.j —JjJjll Jc. Uajla ^ ({JjZ ij 

4jxa.^al] ajxalxJI jjc. 43^*JI J i_jj£ ^ j^ajj (jjjj 4jj^Jjjl (jji 4 4.1 Suia11 

®-5— 2 (J Ocluu 4jjxJl 4_^_a J\ ^£.ySa j^JI JJ^ll ^Jc. 4^uljjl 

1JT'Jj4—) A jlj M .J1 4 jjjI jjll Ac* 1 1 r-i 1 (>i3 J 1 .Jl 3^* (4j_ j3jVI) 4jiaJI 

1——4J ‘4—J4aHj AC. JdAll a^^iljLftll Ajj Jll <3^L*JI ^yc l."i 1 . 1 ..N f I ' ■ 

• 1^3 eLtiad {j^lshj 
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ij— (j^ajLaaJI JS jluiJ (J^ J^' jW^'j 

f jy-< iW » ■> S-* ojjkia AjL-a^ J±A*-« UJ^ tj' 0^°J C5^" t—ll jL"*k^U 

"CjjI _£-p 4_ Lie.” AjIjS ^ jAmiLoIj ‘0“*^' -ijc- ^ i J? -" 

j o jjj'—su j* <_s-^ ^jW^' y^- 

^ a £ all AjjJI 0 -SA AjaaI jLui-VI ^jubjJj O^' j»-^° AjLo) 

J gj y Uj O'ti ^Jt, 4j\a 1J (jjj " AjujIj " jpsij 5jjlc. AjUklul o* Jlaij'il 

J lili^ll ^gj l »0’N 1 £jUaii ^jic- t . iU"iH life o' C&i (j^J 

Jjl^llJ Sja JSI ^JaLJi jjj^ u 1 ^ J«>^ 1 j -1 J* 1 

, * 

. 1 a /'I jliajl <s.bsJI ojb j £-A jj£ 1 Aiiil! CiilS 

AjSIjjVIj AjlUiiVt fiull L_iil_jiJ JtaJI JalSill li* -^jJj O^' 

V y\ \ o-i® ^ Sj*2 <Pj£ L?j® JJ^' '^J tl *- 

.jJUJI ^l£ ^ 

j*' J J_i» ^jiUo^Jt iij J u J* 

^ jiU<ui_J SjjS J ^>>> ‘ V cS j4-» v cH' ^ 

( yLlu! "' J «<-uLiJ j-aill <lalS o^' 4^ «-'-=‘-“ a V' 

^jl <LLoa 1I j jb’^W o*4' > ^V1 '-i£ C-l^-u o o* i_4- 

4 K .*• ^ <_^.l ji Jib (> o" ^ M VJ ‘^o^ 1 £'>»' Cf- j**-> 

2 \~'S ji J< > _lb Jjia.j i4_*uiiC- (JjljJi j* j-iajj »jS OJ^ '^’•^ c - 

• ^U"-> Lniic- Jalsa 3^i-Oalj O*^?" - ^ C ' < j.i! J?" O^ 3 ®" f* - ^ 0 

J j »i.1 1 ^_1c. (jj—ijj il^aJ »J' o^ 31 " j*-^ 9 4 '~ l >,t1 ' '- x> "'■* 
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0_>—o-a ' •V 4 3jS-kII j_^poj iAjJIc- s_j3 IgJ LaJ AjJjIjjJI 

1 1 ' l*"’" (jS-sJ * * 'J-~ i (JllLojVI kl)Vl^ < _ s i V] Aj'iltiilVI jjC (3jl£3jlJ 

--■—i-ii olilS-a Jl AaC-j p_^a]l ^gJc- UiL^Jj Auil ^Jc. 

lift jLajVI UJ^J ‘^JaC-l A-oOi. ,jC- li-lij jl 4 jjj3 

(_>aia]l ^a.ISal jLjAjVI Aikjjl o^aJ 4 _iuta CjI^Lloj ^3 liaSi Aa>_jJ aJLum 

r>—ts— 9 '-*—^ j**' jAyj ‘u“ <jj^' <3 ^ o' c as.^" 

•> 3 " 

J- -a 'l 4 ‘iwa aL «1 4UaLaJ (J*alll o<a o^J V o' yjJ 

^gJj (Jjuajj Sij O0A 1 " 1 ^,(1 O' 34 " f^ 4 - 8 jLpjl 4 -J 2 J^AJ jLi (JJaiJ ^gjA j 

( 

J—a. 1 autism Ajjjlill 4 AJLii^ I j AaijajJI o-® (j£ £_* ajjj^j 
vLllj_ y» > ^1 —1 (Jl £*aljJl (Jjuaatll ^3 Ajjjlill llueSlj o' t A V'i /% VI o^A 

"S-^UJI" CjljA-iJI J—° cJ)AJ O^A la-Ujfi Lo Ullc- (jSij 4 o-ajjl 4 _jUjuS 1 

emotional impulsiveness 4—JUi^l 4—j»al^ll a j—yu> Cilwij 

u —Ja-ajJI tiljLi—!lj asociality j^c-Loja.'}/! 4. n Vi jl Aa. jlllj 

< i 

t ~v C-VI t 'll»II ^ ojo* -4 " jl oj^all 00^ -lA-i j *oo‘l * **" l-*! ' 

j»jl-aJj 4 —jAIxJI allljl—g-ail j AjjjaJI i_ia! jaII j AijlfLall 4 i_)*^a]l 

‘ts^j— ** jaII ^ Jj 44jjIj CjLjjSjj ^Jjll o' mnemonic fetishes ililjjSill 
^—SaaJ! jl idiot savants ^—SLaaJI «.l— A*l\ o^ ^ >J1 0 a..nj 

^Ic- a _)iixj LaJ Luj^La llal£jul aljVLaJI 0 JiA ^ OO^ O^J 

a j_, >» a JliJai ^lj 4_ija*j < 3 * Aulli o' C 5 3^ o' k> J*-'J ‘.3J 4 ^ 
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t * 4 

4_iiill J Aj dil_)J_all ^ _2 jji j A jaJI ^A IjjjSj jl JjaI 

J A SJ a .1 J oJ a.j ^ (JjVU-all a 1 A jjl ^ -a. >J La jlj lAjSjij jaII jl 

jjj «j 1_li l$ja (jial o' (j* OJ^i *—*£*• -‘SUJ*^ 3 AA jki - 0 

j_ 5 Laj ^ aj . .1 _jaJI j <IjMaVi lfl;l ■ -*»■ jSLaJ A-uLa^JI (JjLuiaII (jl jl i l$i JJaiiSJ 

cl_iil Aj» nllj jJjaSjII jjjlj (jl jfLejj i^uaJlj jl $ hiL ^yi (jjjjla (j^ W-®!*- 1 

■ _i ■ ■■! j^!' ^IasJI cIaIxIIj jjjjlalj_^ll (jjjjLaX-VI jA (jl c? j*J ‘<_|a*JI 

J^aOJ Ala*! jl (jjjjlsJI ^jJlH j^AJ La I3IU jl fj J^J jj lU*j M 

(j— jA. **’ (jl—JS a^L (jl t-Auj—=J J 4 (Jjial tll 3 j (Jjl^j 

jaiII jl ^jIjlaj 103-ill I jfc jAjJa Aj_ji.UI till j^ail (jc. jiisl jil' jijl^ 
t( j j ajll -L-' I' j Ajtlll cLait IaJas. Lie J*A v>W (JAiill 111 jl' 

jagllj-ll 0-*-iajj Jaj£j ^1 (jij ^ tAjjli _jl jiAlC’ jaC. (JliLjM jl -saJjj 
< l j (uj^L^aII (_Jc.I lja. aJjii-A dllJ ^3 jj-liij AjAjklll 

I_Al Ji ^ _ 111 JAjll ( 3 l*lj tlijl£. wiA (^3 <_s-iLalj (JSauj j_jL»J 

I f 

.0 jUJI jA jjjS (^jA? fCJU _jlJ jaa. IaLoj a LVu aa (5js.1 £l_jil 

j -v ' 4_J3kl ■ _AXAJ jSlj ‘(j^-P'^l pLaLlil (Jua I xAaa. __J*Ajll jaj Lijl 
ic^> J£ ^jlc- Lluj^aj ,^1] jiutflj Ja-ljll ^j^aII Lia_jLi ijaalaJ url' fc j" 

!jj i jl V] LJ Aka. Vj cl^jU 1 jl c_jla ^ ^11*11 (5JJ jA Jja (j=>_l 

- I Li Vi j <AAljL*JA (■ " l l AmS ( 3 ®J WaJjAAJ_J AjjA 4 j 9 jlxjaJ tlll^^J fJLtll 

cL_a1c j_a c 1-1—ill Luj— iil Jahi jl j=>. j 1 tllljJ j jlial (j£j liLia. 

Aj^jjHixII Ajl jail j jjlal»aS/' tllLa^jlaJA A*ul _J-1 jl^' 
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^ic. ^ ; c<l »\\ o uLslilS]! l-fll-irwa 

S^sl ±la Aj^*J ^LjjIj ^jh 1 \\ 4 w" i .-1 j; ^iJlj JLaiaVI ^jLusI 4uuJ 

t 

receptivity aJLIS Jala i$j* V Iaa iAje.Loja.VI ^c-ljill jliii.1 jl 


■ i jya jll J*ju ^gJI CjtjlaakjVI Liajl Jj iAj3*^' 

t'i..i ^ji jj j .■■ oj^jixujl £*a (JjUaJU ‘jjJlxJI AjaJta-a Ajcla -li-ij 

A aalill ^_a w' 4jJ)x^)]l ^c-ljill la>>»La. jAjjj ^Uau ^jja. j>J tAj_j«_)]l 

-VLaa. Jj ‘U AaJj 


^ 3 AlaLuo—JI A Siill a j & (jl A—(jjA^VI ^JlxJI JLa l >>ijl LiiSJj 

• Ailll (jl li> Jxj La Jl AiaJ AiJajC jjcjlju l^J Aj3^)*jajl Ajajul jow^l 


: jiUl (jjliil JjfJl jji 


(_£jimx (_£_^iJI ^-Jl frljj AjAsu ^ jV AJtill jjJbjj c- jjAj jlS Ijl 
^jjiJI J*JI 4_)_Jaj jLLj Aj^_a ^jluj lj& ^^glc. j .Is V <jj) i J-aLi 

Cj_jj_JaGj ‘"jl ui j A_*i]l CijtS Ijl Ajl Aj^lj jj<a tAj^iail AjiaJallj 

jl fl ^.1 1 I j* _jjjtj (jlj ^-all jjJI AajL jll J.la_a (_£ jIjjla jlg-i. AjL-iaV Aajj>& 
a-Lli ^C-IjSj j-i 'll JLa ^Ouo^a Jl-?- 4 ^ylc. I.JJ)..*a9<a jlS Ai_^*_aJI ^Jc. 

A a i iLiI I ^_ 4 ^jj^aUI lj] La <illj& (jli t j ll'! < ~> iiUj ^jlS Ijl '. Jjfij lAjtlll 

‘ L- a l , >< ^' 1 jjLuu__ll |j* a l m^b LilaJI Sj^jill A a ji}-» JLa l&jLuC-lj Aj^jjuiill 

_3 -"j A Ml ["riK Ijlj i ill ^j|j (_g Jpl xaJj Llmaji ^ypxj jl U (J°j 

~ o^Lj ^glc. Ajj^ia AajVi ^_ya jjSI t'lmjl Aja-lj jj-a j£iA I ~c*JI 
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jlj {ojaLt l.Vi.it,il jLuc-l jja Lil o\* i f^ c ' el^- 1 ^j-all 

JjjL-A J^a !il£ jjl jSilU j t^jj/uDLa J4t e-l.iL 4jl £j ^ jiLiaiill 

0 

Jb- (jUaill jjuuil J VjjS IjSjU-a 4.«xdall ^2 LiiLLa jt ^jSj jaLuJI jii jja- all 

(ji Jjj (4xaLJl .-'1;;^' jj 4xl*JI (jjj CjC-Ujj t4_jiJ-iLa.il JLll jjIlml l <_£.La 
AJSji_a Jaxll jJaJ (jLu ^ jjlj LiilS-al 1 i a gA j LiSIjjl AJSiLa 

-Jl a i"i.a<l AjjliJI jjc. ,_jjj t>j-a (_^l ja l_JA& >— '» ,» <n l 

(Jj St (_$ j mj ■"'•■' '1 l^jl LaS (La 4jualA 0 _jJ3 L$ia £• j Jab 4j_)Jiu Jjit 

jj^Usj ^jjjl jll jjl «<JjLajla-a]l ja 4llaltj ojjjS 4a.jJU c>.xXi _yS\ 4jJ*aJ 

.4ijllall 4il^a Ja Jl 

ts _Jl (j_j_£j]l ^;L-.,.,-' y Liil j& 4j^Jj]| 4JUJI 4j j» \- r\ J >, I'l. l l j 

ojL-jj ^_It jl__ajtVI £\W\ufi V LaS t cl* j <■ .ic%\ 4 4 M l *4 

1 Vi la 1 .1 ^a . j i^jaVI ^IjiVI jjS Ia^aj 4_alt 4 am4 ^Jl > "»ij 1 Jil 4 jx£Ijj 
iJjIjJS £• jla — (ji-i\.fJl JjaaII LijjLj (JjIajI 0 > *~il a ll Jl LiJiiJ Jjm jl 

^ ill L-.« iV I (Jj a. II jjli — jjSiull <LaLxJ1 ojJill (jJaSA jl 4 m a 4jt ji 

4..m L i 1 Luajlj ^jAJ Lit 4 jui ji^-a I jji^s il (JIjajj 4 yfi 1 Ia jjuadi 

Jj-^Lr L> l 4 . _Ji* n'ii ^o^/l Lij ^ c .'”'2 *ljl , H sa^sll c-bjalj LaXJ ^jt 

# • * f 

JIqjj^ tLij Aa^alaJl u-sjI^ aJ liSl_j.il ^U-iaS ^I jiVI 

_ al jaJI (jjl^ll <illj Jlo (JLa ^sl jL _j!a^ B J^j-a ^ J ‘ ^ 1 ^1 1 

j 4_1 ((jl J_JA < ..ii^'lj jLuiil «■ L.-ii ^JA I—lijj-all u Li t n _all _j_a*-i3*JI ^2 

.4, x> 1 >«>H Jjuaa Jj^JI ^1 Ji-a jl JJA j jL^j] 
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4auu11j JUJI («_alii-a jaj ^Jaul £t-all <jl bAaj 

^ a eiUJa. aLjL ^Aj C 5 * bjjfisj ,jjL j| iAjc. <Ja*U 

J _al£ J<.*« < J jlc.1 4itlllj £t-ail viljilicll J^kill jjla fj 

jSI t L 5_p.VI £>^VL- clujja la I j) e-ic-Ull ,^11 a-311 •> A3j*A' 4j1i jjjSj 

^_a 4] a-sjXJI j u^' ® - >*^ <y^J 

AaLi] ^1 la* j C~^' <*** 4ujX^j 3I Abd 

^1 ^ j3jj Jj ^ b£ J! ^'j 1 ^' 

4l taa _ll tlilj j_ jC- A^a*!! ujLJusaJI ij-a jASH ^ fJafrl ljj-3 _>A1I Ait 

Jm l_uLJI lia, tff ll l^-a .JA jl£ «■ 'i&* , \ \ 1-sUjjVI (j' i>® ts^-J iAiilb 

L*l!ji)M <^1_ **■} g—a J>y-^ bid « >» » y< -SlA^' a^ ‘c^'j 

i "4 *1 Wul l J 4 .i-vI I - '‘ u " flit Ij£a J -iiG- ( _yS - )*- A ^ 

1 -» "A 4 . xl 4 Jjbj «—l_yLd (jC- * tl~*A A (_j-b - “SA^P^ 

^'-v 4 -s. i >i l J (jjl jiil eJA ‘AjAl b-)b (Aajll CllLLixj Ljkjj 

. j<aV I ,_-3 AS^_)Lu*a 4jjbulll bjl _jJ2 jjjSj ^ Li’^ 

J 1 ■ ^ ->7 1 :A*il 8JJC. ,>» J&l jiiUall jjiill jA jdiij l-lnlj 

J_I J J_j V A_i_lil jjjajj jj S^gjbJll JJC- (jjislall jl ^'j^all 

(Jj_1 £.1 Jill ^3 Cj J 4jjUjjV1 

t >1 AV' I ^_3 1_.i^aU^-jl (. 'I'lowra'l *ijl °A jb JLoj^I A-ojj cOjjxoj^JI 

COM ^Uijll aiiA Ji* l« referential specifity 1 

;;-< (ill iA iilli_S I,_£j—«jl' Jb-aJ^' laCJ 
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djljiltj (ji <Asi]l > —ajUi j] ^AaSJI jji»l IJ J Aill i—ijUaj ^ 

duA.—-t lAA ^Jt o j'Ac- ijjjjuiJI jjJaill IgA Ajiil 4;;' -^T.Vl i-.j'l . ull aAA 
dll j_jxa 11 4—a4ii J—jij-« j£ " j_jAl jjjjdjl ^ diljjjtj 

. 0-Jl ^ jfikj l~l ■ itjV I 0 -a]I (_g jJjblLA Ait ‘ " 'J J ‘ Jjl jA ( jic- AjjLUl 


•j . 0 dal jta (jjji^a Ig-d] <-ll1 ■n*'_^M £•1 jil AjJlt (jl < 3jxi (jaj j 

a JA j ijjjxjjl ^il jJt 4 ■>■-'■*- jjjj La IaIax ^ jIjjjj (Ajjlai Alla«ai diljAi 
^jJc- j lAalidJ dil^Jjil £-1jil IajaS diljjAaJI ^a 

4 jJu _Jl A_it ^_Jl d.LKII JjLuiAj AijULalli Ajiaij Ail jj« ^t^jll 

jjl jl H_3j; f-i'l a II Aj jlaflll Ai^dJI dll jjuaS/b Alijlia Ait l.aA . >» jAjj Ails 

t A—.g.i~ill j a jtjl j Call al£JI j lijd r-l j^=JI j 0 j.t j i i . l lj .*K . >>11 (jxdaJJ oAA 

j__aJ ^ It ajiiha AajUI jAjj Ia£aj iIa jit ^2 jj£sa 1I jj*ct jA j 

diljjAaJI aAA jj£]j tdlLiuijll Ait o jj£Aa]1 cIaJI JLaLoil < _ g Jj jjaLjalli Jasd-* 

tAlljlrdll Ajt^sJI t'll WJI (jjji> jjt I^.ajA ts-i'l jjlbaj t"iluUJjlb AjwaLaJI 

j fSlj tAtjia Ajtj3 l~il All Ail i _ylc. JaIAi! ^ 4jjJcJI AajIHI aAA jjl Lo£» 
j ■ ^j" (jjSti LoJj dlLuiiijll dllj Ail <* lAal-s.^11 dlljjAlJI ^jliaw Ail lAA jj a 
1 g 1A JJ jl l— .gAlSj AlJ>j Jl dlU Aill jjl b-s. h J t -V - 1 " t" n-t jjx ^^JoJI 

jljiJl _ Jl l g qli-ij Vj Jl_ ilaV I jjt jAj-oj V ejjbJI dll e-1 Aill tilljS tAiill 

iliAaj U Iaa jjl£ jl 3 <corticai aphasia ^-Jl a JjjL-suJI 

.AjIaVI d-lj^ij dilialll 
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‘^j 5 J jl »bS Isr^i JI—ojI o jA ja. J _$A ^j£jl ^lajj 

(_ajl_bj jb^aa jlS Ail tJ i jbll l il ; „,Vl j* Ale- jj ISA— U^l LoSj 

d)Lo JaLal l &JA jba cAi^ j^-cJl dibuuAll j! Jaab j ‘djV 1 '_abull .lie. tl-lill 


-it Jl Jc. j 4 jballl j ^ilb A§Jada diuulj jib Jj e jaiaJI je. V jl ji—«£ 

db_aj J ‘"dil_ La jLuc-I jSkaj “daiill (JLiIjjxjII jl j* 


—Si j volume dj j—all a jl$a Aa j-ij tonality A-axill J dil j)i 
UJlc. jjjjj-a ^_jUa dj|j djUuA 4_iljj Jill (phrasing djljbe J diLaiill 
4 __jK1I L.1 Jj\ j^ jj*j£ll £i^ajVI Je. -la. jj j (£-lj Ak^a2 jjJ jA-aj La 
A__jaj ~ *i 1_a _yA JJJI jl (il_J dli£ jl j jjj^all _^Ladll Alabxll 

j ^11 ^ jl jj Aijj_JI dlLajjtl! JL-tajVI (_J jia_a]l jji Ijjalj (bagda 
j ji ■ .■ all <jdlj C-l l £ .'ll 1 j__)aVl AaLuull Aijaiall d)l_y—aSll Jb-ajVI 

^1 j_iVl dll eld_j '_sj_i. J& j£lj iftbbjjj A_dbiiVI di^bJIj £ajdl 

A-jLsjJ 4_dlc. AajJU ^»jvLaj j a d— a jjj^-ajl Jjk ^al l Jjdbll jji ‘ jjdVI 

(jj_jjb j_C- J—oda jSjju 1$ g jiYi j jaj el-lill JljJ jlSj jJLuj 4^jfiJI 

jl { I_j2^a (J Lal l 4_Jc. j_jSj jl j5<nj La I-1A j 1 Ajjji ks-i djLa^jaja dlbaJada 

4^-oil a_Jil Ajj— at dljib l,^,l»> a (Jaj Ja—jVI ^-al! Aj j ja—II djb-a J jj 

djl—jjj Jj prefrontal projections a . ig .'■>.* Ajf-ae Jib*j Je Jdbbj 
5—jija dijdj—« LdJ Ji'fiiai jll brain stem ^-b! J=uu.jVI ^-*11 

4dj —(^j (^uajj —C. J ‘diencephalon la—jlall ^loJI dljdAaj 

^ lc- g ja" jj^aall dlLa_^a— k_i^uij (j_jdl ^!_<jl j-^1 AjJa—J 
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_a lAjjJ_! Yjiaj ioliijVlj SjIjYI AajJ ^ Ajujjui cllVjaJ ,J^-> 

.piSJl is)jj ^2 A ' inl j-'ll vjLsLoaJl j <_ua_p]l y.kp \ j n 

■ *1 V - ' jjc. LaLoJ ^jljjLoLa ,jlj^)ia2 ^jlj jjoU J m ' • " J ‘ ^*^ 3 

V »J dlLajoi_<L (jU^llj ‘C?_P>VI J-ljjVl ijC- 

tLo$ia JSi ^jaJI 0-alijJ j jiuj 4 JjiJI *LjJi\ {-IAS* ^jc- 

\r. > ■«'*'» ' t* il i A j’JlaJ AjS^aJI £t>ol _)JI t_&<a Aja-a 

jjc. HiLual (jUabijj (jl LoS 4£t-sll £> ja. iatuijS?! ^ a jSjaLo 

A—jc-Lua.! CjIj, jJ Ua (jl^Aj 4 ^a1I ^ 

jjt A_Jlc. A^jii ^at) J (_5^1 cllLLaJluil ■*»->.*»..r<j JUiaVI ^jc. j. W aJ 

4,_ic.Loo^.'^l CjlaLoJI aJIc. JjJo jiilj La$J tdliS iAJIaIjI 

” 0 

oM JS tAjltJaiJ) jjJ JlaiaS/l jb^-a Ja^j ji OH y* 

$\S)l 3^)—_uS A \A Ja c3*^ tft^X » Lx^ <• u-iLaxo&JI 

,U1 A3j^)*-a1I AjC-Uu^VI kjlijll 

qC. LqA^I£j cAjj^IJI lirt ^£waj1 gjuiil l j j 

l 4 4 \l l oLuYi ^Ljjuj UI <•—ajlJa^all 

W ~v f 1 j; a* j 4^.Lid ^- . rv l <l \s\ * ^1 1 J 

0 

a —6 J— J& ^—a JJ^la J 28 -* CS^- J- 1 *^ ^ f*' '*jA>UaJ '^Utfk.VI 

. ^ ^ jjj aJ jl£ .>.' 1 J J] tliLojoiiH ei* iAjc.Laja.'^l kliliU-JI 

(J_^.l^a ,j_a A-Loliij aA^^o a-ljjl Ajj^JIj A£.LaaJI 1 _ s ic. iali^JI 

U^l ^ ^l£ ji jAj P+JB jL\ ^LjLo Aajj jjisx: 
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ij _C _alui_all JliiaVl <jJJ ^Lua.Vl JL-suVI ^ 

c (jl 1 j tilJj -Ixj JliiaVl Ailll Jj 3 pg*\j lc-j 

j.io'n MluSc- .iaLojl Jjl '* ■ >»' j ^j±i jjLfc J Ajlill LuLojLoo Aji aJl 

< .*L. >> jjxijj JjULo I gjJtjj t r .i la^ .c l ^2 

t i lW' l 4_a_i±j ‘_p.VI La$-ia JSJ ■‘U.n'illj 4jlaail ^3 La^jJ ^a (J^S: (jl ^1 

1 ala jjjj j.^1 1 (jji^ Jjl V fJ (j-«j *4 mUjIc aLuuj <JI£juI 4jua tlutialaj 

j A-V I (jc. LaA.ia.1 1 jjLu >*n=!».i Sjji.Liua.VI JLajVI ^3 l^a. A^-o jlj.ib 
^3 LljS Ij^jj 1 a * -rt J^l jl j^juj i 'LjLia jjD LqLoJ ) * c l j LaLaJ 

jjl ‘ « j » » j t4<j ~..* ^' 1 5_JLxijVl SjiaJI jLLjjl j AjjSjj AcLoaJI 

4 —iUI ^1.^1._J jjli^L JjSj J Ji ojSUI AljiLJI jji jJAiVI 

jj lc \ ajj Lagjl jjic I’-v -. ^n ij !Xd.i JLu Axilj ALL*. oLaj t>°jj 

^jjc. jjC.Lua.VI JLuaaVl ^ 8J$il ■ \U tf l>' » ^ A^uula. I jl jJ lull Lj ju (JiVI 

4 . ag all £ _ a J _ alajJI jj— lc Ijjli £iul! jX-UaJ jl Jj2 oJuaaII a Jiall <J±A 

i j ^ I I ^'\^v ' ■ >■ ' 1 * Lcg-ij-ia. j£]j t jajll ujl jujSI jjS Alixuall Aj*a ^j 1' 

£■1/0_ jl (3- j^aul j.a .ill 1—gi j*-i (jjll CjLUuLVI t>a*J cpLLjl <j3 ilSJj 

.4iLS J£\ jjcLua.1 

■ ^ jjL-'ll uiaj^L jj-lil o.iiji!l CjLojjisII j_uaxJ Aaj jjSlj 

_aJi iljljjiuJ a La Aail (Jl'J Lc j lAaiJI dilau i -al l a^-1 

1 " ■ !_j| * I I j \i ^ •'‘■r- 4 . .^> 1 A 4j^*ij J4C ^)jLiaj 4j ~ 7 '»c 'l l J 

4 " 1 A.i V | Ja . >)V l j 4 T. LiJ^VI 4 -cjLi j i^l]LS ( Lj-'L-cl ^>C L^JL^aSjl Jjc 
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La fj\ Ali (^n3bll jJC-j ^)jaJI (ja JS (jlc- (JjUjIIj (j > i «-i"i AiSjoU ^jII AjjSII 

nj \... A.II j Jaillj ^aaaJI JUC. 1 1 >ijl Jajj_ja g n*’ll (jl JjjJaslI _jjjj 

< * C 4 

I ’jQj A_ Ac. (Jlil^jJa Jl•»oil ^jluVI (jl 4Al_jxJI j >_9j*." ' L»aa j 

J/udl sJc-LuuJ _jxajiiil aj5 ^,„i:>ji,i jAj_ja_jll AS_j*-all AxJLl« 

(jl ^jin'llii j LijV i jjjc- -V4al jJVI Aiil La jj ! jl IjLa illlfe jjj! nml ^jj&jll 

VaLiaJI Aj3 ^gJc- lixa Aji _jl ol ’~> II (jjSj uuS _) j », Wi i 

Ajj£lUI djLajjLjll (jjj £^al=kil AjuiSj gJ_j»all I^J LjaJ jiaJJj 

Aiajlj]l AjjSj] Lj/'b*"fLumYlj * ^11 _jjJ Aja&I lAj^illl jjC- j 

£• JJ_ui A—Ijfj (jSJj ‘Ji-Ulj (jJ_JjVI AaJ jjJJ (Jc-laill JjLi. (ja A-ic.1 al^V I 

£t — a.jS/l ^— lc iJLiilS {jjlj 4 U» J>x>» J ijai Jl jj V jUSJI dujLi.1 1 > < o 

(j£<aj Aj_j* 4 inil AJU. ^^3 AirfilA A^C-lda A^aiLa£ t*'*^ »>ill _jj.i (jj J A£La-a 

I_ftijjC. j i'iK'iII o_jJS3 jjSlj 1 1 ^ C. ^jal (_5j_JaJ jjJ (jLij AC-Lalj I rLuM (jl 

a_j|jj JiSVI A .n...all j& ^ Li^l'iII (Jj^jA^all |j& o_jljju.ul (_jic. ^!_jaJI Jl£dil (ja 

tj;\ (Jj_aj A ajLij <-i.«jl Igjl ^jc- jLjaS jj jj-l Aji&jllj Jj. >aU 

A \ ■ >.jr. Aajjl£ JLaJa.j/1 Aa. j ^Jc. idijjiaJ Ljajl Igjli i^laujl Lit i >» 

A 1*^ >11 4a ll i * Ajjui_jSjO La aJojI_j_j 4 (_£_}^.V| 4_iC-Loia-jt I ■ «*1 L»_jll cilLl 


.A^_j-all <_kl jj (_gjll A iyiI All A_j_j^_jll 


i-Jl _ J&U Aj_yjlj Askijj £-I_)a1I j i.?.i-a.j.Aill (jai S jilaJI AJajl_)ll J*ij 

■VL-vTl ^gjll ClLl^aII AjfjljijJI Atj'LiII jl Lxj-blj jAuj t_jx_jll Jaj jpi 
^•l_j_all ,jV iil_lj 5 J_ jlLoj _j;iik. AjIc-JI jl AjSjJI Ig fial< Aj_j<a_j]l Aj» -s_jall 
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^jjLajj Ajj4xaSd]l ■"'IAjjjl jj ^1 AjiL-al Aijia humour 

ujV LJI ^Ja liuJalJ li* ^yhkJJj (AXoaJI j\ A^al&Il LiiAa. o_)fiaj 

tA_j£j]l 4 _jJ_^ui ^ A. 1o7> JSj <a!S JS ^gj«-a ^-9J La Ln' . ■ « lg-i3 

La Ajj.uui’iii AyLaxll jau a Tl j iAjSjJI jAja. tilljj ^ JJcSU lillj Aj&lj 

t t 

• < jl a^9 ^'»j La AjSj ^A_jaJ <£lL uu> V' (jj_J 4 La (j - _jA 

4 -v iVi' I jj .4 Lijla. L<aLaJ jjxj I^A jl *■ i*<Ll^_j lA^ j<o]l o_jjj (jl**H^ 


v^.1 j (jl ^ (jjjaLla (jjljAj (jlauaj ^gic. ojJidl oAAj «"Aa9j1a]I 

tia_aa jji_Jl j_jc- Vj aJ V _/ol — Ajjiij (jJj'i/l (jLjj-JI (j>» Ly*J^jj 

L><uJa_JJ £-1 ja]I jljli t> “-llB JJC. J CASull j AjjjJI Ajjj jl jSjllj JjAa^j 

JAtull (Jlftjjl J i cl A jjC. j tAjJjljjj A_Ja^jji (Jjla^lc. jjj lc!^j-a Ifr X-Laa. 

Jaj_a-a ^ j£j jJ iAjjlj-a i_5_>i-l A-ajiaia ^jJI illUaj) JJ A-oj Ja io j-a 

el_ aj Sj' _c-jj vljl £j]i j jx i s’i (j-° ^ (j-jLii ^a! — (3 ^LuJI iill_pV I 

i “ ■ "v ‘ Jj \ . j. . ' j\ L cl ^'N - ', - 1 1 LoA ' jj jl i Aj jx>_jl v—lla^LxJl 

Is 3 j Uu_^u) ^ L-v .S' ajlc.j 'a »1.,■ A ■. /^.all dllaSjjJI j CjLa 

J 4 a >1 ■ i' ( j_£j ~ 1 1_ ajj iiDj—Ij t^LJI ^gi lyi^fc^a jl \ i j-io lc. 


^ jmaYitt AjjLajI * " »a'il ■ Ajaij^a A jA\ io^uhVI 4 " ll j\a» 11 s^A Jxo 

■ AjC-Lala.1 dlljjjpl 


CjlaLi_j£Vt j jl._ jIgj ^jLu Ai^JJI j-oLiil 

jj-a jjl ( *^a l^j tA rvg j l j AaISsIIj A ju-jl ^JI cIiLjIj^Ij AjaIsJI 

0 jj! j Hall A_i_a all iilL >iilj (jC- I JAAiU i-lil ^iJI ^Ja jl j-o <j*Jj ‘(J^- J] 
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jLi_II ^j__9 jAxj Ijjlc. (^jll ijaM*Jaji (jC- *<3 ( _ f i tilj£jxxll j 

A—JjLauyi dlVlxijVI (jl j *'(pV^ J i^l S"l£jjl . . .l£jjl" ^ J - -*»J jA j 

(jl j (Jxt (jx jpSI _jA La (jxxiaJJ i-'l^jl. ^y....yi ajA (Jjaj AjjjLall 

La (Jj 7 > ijlj lIiLjjI ejlc-l cl^-l (j-» ^«jjhj (JjjL^ai jb (_£ill I jA 

^ II l_j_)£3 j (_£jll l- ajCill (jx La$_a Ip js» (JxaJ ,.jl (jSLaJ cJl^lLa jA 

I_uiLui l $ il •vVil pLa LaJj Aa_uxa (jl c_i^)su j (AaJjjll ojA AjuLLal jUaJVI 

I* l -»‘^ Alxxax AjjI j2C- (JbtSl S-llc-V" (_pa^)C- o^3 Ia_jjJ pljV 

jjLi_J $jl_C.I Aj1x£> "oj^uil" £& l$j I jl j tAjJj AjC.Lna.1 Aaja l^ji ^ic. 

(jl (jjill -■ II 1 *<K ^ 3 1_iA JaaJjj i l a l.^Vs lj AjIc-J ^3 AxajJalx AJjLox 

a j A (jl Axjli j\'jj < 4 a ■ J -v ^A t-*L*M j^-aj ola.l£xllj _jl ■ . ..VI 

^uut_j ^_ill i>ll (_^<aa]l i qM Li j (jxu^ajG aaI&U o^jlaaII djLajuiall 

^■>UpII (JaJajII jLa A£La liK t>ill "(plkil* (JxJj lA rt l MA (JlaUajI JJ <_lSI J 4 J 
(joJLjj ( j^ai l ^JkLa (jx (_)'*^“'ll (jX.j iAc-jaSa Axil AjLaxuil (jx 

tAjjl^^xJ ^IVill lllSV AjLix'i Axjj-a j Aj3_^stx AjLoC. Li pi (jjj aJojI^I (jl 

.Artjunll JjIjj (j3 ^cxll a^iial JjI_) 1I ^£aJi]l (ja^xj Lxjjj 


cP'j^ uA- -xl=J <_saijx ^gic. (jjL»V< i'iK'iII (j| |_jj (jjjj La LJlc. j 

p gsl I SklxLa lj A (JuxJ J3_j (LlxuI (Jjxall o^A (jx Aiuij (jl j t(^4rh 

jjSI ‘^1-*- ■ ^>11 (j_j£j Laj_j jl i_jx_^)]| Li (^lc- AajLx (^1 «Aj_jx_j (Ja2 Aixlaj 

i^j _-la. ‘Aajj* jiC. AjC.Lala.1 (JLlljljtn ^3 (_Jj (A^£s <JLlljlj»j (jxil If-jXx 

(jl Au ((^xaJI cJ^jSII ij* (1)° I »^ij j C(_jjlj^c. jjC <~-£3_^x (jc. t. 
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'jh JaljaJiVI ^-lc. J.1 j j\c. (_pajC Ail 4 JUijl (jc. jjj*j 3J=^i (jAil t i l a > jJa] l 
/• Wi\ l _y l<alu Ail ^'- v.■ ■" ligjj 4 ^iAi £• l^j-«al ^uiaJI (j«a £• _jj 

0 ^ui_ij 1 ■" Ijjli ^ajLUOall > j l~> i rf~l)l (jli cojLs. 1 . il V ,<1 aJU. jjJc- JjU llia^C 

^_lac *_il jL_JaV (jiajC Aii ^ylc (Jj tAL-olo ojJi ^^Jc A-atilc Ail ^jJc 

(j—a 1 —$j Jj "-Lj Laj 4 deIusion j»Ajill ji ^^Jlaxll (ji^ull ^U. Jaa ^ 

. Ac^)l i^nTia uiVLtajl 

A_jjlLalL) ^j-aal! ^.iLa a^nifll ^jl*ll jJC ^.*v %.l l (jl . iL-O Lall j 

(jl ( j Sai — 1 (| .ii Aoolijiallj 4 "u,m 1 ^jll £yoll (Jllljjjfu jja La jm 

( j_S*oj La liAj 4 A ii AjjjI^ ^)IjI (jx iillj£j ‘AalS jj-a aJjLu La Aj (j_jfLa 

(j-a_all fSLn ejjia J_jl 4 ( _ s 4JaJl (J^aall ^ilol S JJJ-S3 j_ji Aia (JLajJI 

(jj_ £j (jl < _ s Jl AaIjII cLul aLij'VI 4 I 1 VL 0 . ^3 ^jia. (Jjixj Jaiall ijc ^g,V> 1 1 

j; j A .^ 1 j^laLiall 4 _ilcl ( ja ”(_^<ajV1" Ajj^aJI ijjLLax.il ■ -(ja 11~>1 1*1 > _jj£I 

cl jl u£L j Ajail ■ fa ^Sl _^iijll ^1 ^ j_jSj jl (jS aj li^A J 4^call a^jii ^3 

jl v_jj_xi ‘.jjLyi_ iill ^1—i-al < _ s i} (j^LLlL ^g -J JiJ I (j-<aall ^iLo tliLI uial 

(jal^xajl! j cmanic depressive ^jUjSVI (ja_jgJlj UjjjSjja*ill Jia llbljal 
‘panic syndromes ^igJI <_paljc-i Aaj^-laj ‘obsessive compulsive c£ 
l^iS A-k.uja ‘Alzheimer >ojIa jllj (parkinsonism jL c^ 3 j*j 

ijaj ‘(^JcJil (_>^aall fiLa ^ "cKyVI" AJJA 2 JI CjLLoxII “Lu^J 

4 " ‘V1 -v J[ II (JljVI-2k jl jiJJj ‘(^gj^ll (j ^al l ^3ia 0 ^)*ia n ) A \* \ il lj 

_La 0 ^ JeajLa iaLiu aJslu ^0 ^ JgLlI (jaljjugjll CiU j Jru - o l j (_>*ijgJI 
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jxjIa jll j (Jjxiftjb j <_ilSSVl j Lajjj (_>s»all 

.^a.i>ll o-aill ^oLa ohypo activity JaLij 2j_pL» 


Jjsu 4 U'l ■ >■ 4 it. y-iCL tlAxjlVlxl Ajjjiix oisA (jx 

*tjji AilukX jjlaljx J tJKa Axle 4jy^tc. (*~ iljlxe AC^Jjui (j ^ i S-v jl ojlj j 

(Jill a Jaixl o^_jJaj '» *1' 1 jft ■ | <■■■■*- jjmmj <4 li.ViVI (jx 4aliA o Jalxjl 

^wiaJI f-Lajl 4 jSj (J AkluuJI 4jMahM Ajjjuaxll cjjLla_yll_j (JjLj_jxj_j$JI 


jl^g. j (JIjLJVI JafJaJj t4jji*i«>)l <.1lljlx»)l (^lUjOuix ^liojl (JSuij ^Ja£ 
A li_& (_£j__ 2 kjj i4_kui_iu 4 lwx 4 jju)Lu> 1 Jalxjl £x (jJsuVI 


L_jjUJl (j_a till_&_j*a-x (jx (JjIS AiC ejVijxi lll 2 kJ £ixll (J=J-1 

Lja J 'i J i^cxll o Jalix t.Tnxx (Jll^L-aj £x 4 j in-ia 1 1 

('iM *i Axj j 4 <LxJ 1 (Jjli neurotransmitter Ax b -a * I I JalJI {jx Aejx^x 


aromatic (jjxVl Aj-ilaJ 4ijlxjjl Aju^ie Jal ji ^. iVn a i A u u m j dlilc- jx . >x 
jjj jjjjj«i j dopamine (jjxbj-ill J) monoamine neurotransmitters 

c 

d^^JULl4 jjl=kx l$Jj < (norad renalin jJljjjjl I jjjj serotonin 

S^ualxj JaxujVl £(-x]l IjjLi. (jx Sjjijua (^llax’sl (jx Jjxj 4jt_ul j ^_)Sll (Jillj 
IjjJ 4".^.11 (Jaljjjl oik (_ 5 Jjjj i^txll ^.iix (jialjx JJ (JjuaJ AaJjuix (Jj3 

ol_ JluVI _InJJj eJ_111 j AjIjJ/I o JJa.j (J ^>aJI jlg-=JI .lilt (JjSjal L^uila. 

(Jill oixc- (jx jxiSj p!!Jla.Vlj AjIc e-libyi j Jc <—i^JIj ^Ix-ill Aolxc -j 

jxl s»I I (j__x J ’^ll 4 k.~ lil-lAl Lxll ^iSJj AlxUl ^xll 


cocaine (jyl_SJJI «*LJj J Lu psychotropic drugs JS»11 J »jjjxl' 


772 



jrl jxll Alla. fjA jj*j ^^jII IjjIjjjIjI LSD (j-* .<j4 • Jj j 

jI j _all (jx IjiiSj tjjjjLujjSjlj cl.il A aiVi joa M L-Doba Ljj — Jjl <illi£j 

(3—S=»- II prozak till jj>-jll j anti psychotic ■ 1Ja ^A^UuLoll 

.antidepressant <**Jj s j$ 2> 


^a] 1 | »«'i 4 m.^hI I LiUJI £ya (*~ll»a ^.*'11 o 3a < _jl 4_liajLaJlj 

Jjjj I M^ylc- c jl"rtiVlall ^jljlAj ({XaII £• jat <ja c jaJlj JaiJijVl 


ilul£ I jl La jVl ‘-jJ*j V tlpjj ‘L?_>“uM T*-*® 


1 ^jLI <■» L>la. AlC .Uh'i (~* llilaa 1 jJ o jA l£UJI 

J_ai jJ3 (5jiaj «—ij*a (_Jj^l £t-all jla ‘U^A ^1 Ij]j ?l$l c *w > 4i-^ 

3 ■* 4 a L. ‘i a (J£l AjajliJall L£AaJ! c3a (_£_)a.Vl (JjLyAill ^ya jj I £yn 1 


l_ya _ill ^.l_La S^^iiS (jU (IjA (^Ifr oj^C. (Ig^jlVij (jjptlj ^1 £^al 1 (jlalia 

l> J& ^ja ^s-all Ai’lg'li.iflll (_£_>jSll (jlalLall (ja o.la.1 j ,jA j^jaJI 

j_jS*I jl g ■> II I jA J»>j j\ <jLi qa 13a j (projections A_ u ., ^».l l JjLijJI 

j jSV I j (JajjJa__!l j _la&ll 4aLaaJ (jaJj ^gjll dAjljK. lnj\ (JsV <li. uL .i i a. 

.AjjJa_^o dl^La 4*3.3 Al_jgjji 


( _ ff 3 4 ", —■■»H JjLojlL AjudlaJI CjLajlV'all o3a 1 _jC. djLuil_p i'l~v .>ijl j 

jl ■' ■ ^-»jJI J S3 jk _all Ig-J i_yayu ^jjll jjLuijll ,_£-la! j ~ dllil jjaJI 

£_a i ' 11»I I .* lWi LoIllo ( ( ^..U.4l».ll Jilill (jvUajl AlLaC - ^'InM -j >i l. a . < jl 

4 ....I... ^ ~. Lm 4__iLa*J ^"IjJjVI j_gA (Jaxll ^5 e_^s3 , °ll J^lSxll JL ax jii l l 

a ^ 4 jA. i.mI I AJlik L^.1. | j i Lg_ia JlV.a i j^jjll L^aJI 
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ja II jjAJoil aIL. ji (drug sensitization jjflli*!! Aj—lutaJI 

A j ■ J i . i -> I I C. gr 11 si \ jU Jajx^ill £_u:jj (jl ^a 11 diLa 

»j_& j —« Sjjlj A. ^aVn i 1 ^U.Aa! jjja. jlj (hyper sensitive 

j'—^ uujl_?*■ Ijj ‘A_sLJI jj-a (-jljpaVI JjC ,j£]j ((IjLo jlaiall 


<• . i »- i Ajtjda] I jiajj (Aj^jijjJI c-LLxkbllj AjjUjjall tllUjlxJaLlU AjiaUiiaJI 
(j-a—all ^jiLa S^yiS ^3 AjUi-aC. U^La. Aaj (jU jolill (ig )Ka1j ^jli (_>uull £tA 
((JJaVI AjjUwi d3li.jA ^3 l* il^jj»*U iln.at Ja^jS l j A ^jL*J g '•>■II 

( t 

jpSI (jjSj U jjA) AjJa^C. £ca!I (_j^p.l iliLajliio (jl (* ii\ j 

(JA (jla ((^^jSkSfl £"l_jjVl ^La-al (JA ^.g >>ll (jjaall ^3!La ( V)1 hJ jjlc. IjLucI 
jjj-o— all (j —-a Aullc. Aj»._jJ Ajl^3^xa IgJLo^j A5^lxll aJA (Jatau jl Jaj^aJI 
L$^£.3 *JjAii jl 4-uJaj! CjLjI jl ulAiV AjL^jojIS jl% 11 jl\ 

Aua.1 jj I^jbljiuiil — IgjI^jjjUj A 11 -s.II AjiK ^ic LuUuilj ^ulajll o3A 


j)A Uj?* jA±ij (Aaa^jaa Aj jjj Aj^jSs i'il;W. ^Jl jl Auc-Laia .1 


A—2__)*a]I j—a (JS 0 g 1>1I (jA»s]l ^iLaJ Ajai jail (liUI jl-ujaVl jx (JaIS 
CjI jiall jaj Uxj Ajjuill A ajhjll i^yajSLi (jl jjSaj ( _ s j1I Aj jajllj AjclAja-VI 
A—jjjljjl j jaUlj jalj&l 'Laj'^'® (IjVba. La jaj ^^Jc. Ajjajll 

.AjjajJIj AjC.Uua.VI Cjlj-iali (jljVI jAill t_jlj]sujal ^ (. ; .a.u,uT) ,3^1 
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Sjjj* Jae V 


(_$Jlc. I‘in> Ijlg-?. tilL&j 4 j jx^l Luljai (J*^aajj j*iJI i j^j 
ijjj__Sj 4__iakjjj (JLil^iiJI juiiiu ojlcl ^Ic 4ixC _j■ —-"'Qj V <_g.i]l ((JjliajII 
o^_Lax L*Jxm a jj^ i^aol aJjjlo_j Ljajl Lil ^j3 _jj (_Jj tJaiS diljlill j djl _jLg_ail 

1_jjl tCiljj_a-oll ^llfc jA j VI »jaj <j_ji^x J tillV jJlaJ 

tj ' ‘_j mUJI j-fcl< j^|I I ‘in a\-\ aj jJljJI ^9 IXiLmw Jbia (ju j» j V 

l—jlLalj l- Jaj jlj (j C- ***' ^ e ""» ■»'! j idjlull 4C-I j£ jj A ^ Ljajl (jluxj 


(jC. 4aVi-s. ^ £g;,lLlx 4 /i^'i ^JI_*JI I JAj _)J ) 1 (JjSJUxxj Lax Li3jl x^y 

jj _A Jj i il <-vl (jl£ Lax $4x.)*■>-»»II 0^)11ill ^lxuVlI 4 i l -k~n l 

£_a (J_xlujil (.“ttj&j £ix (jJaLix (illxj V jjaJ (4jjJaLall jjJajjl 

a* wffi jjjll Ja93 tdlj tjJLxil I^A (jx SJ^IjII (jx <Jj£xll (JxXiall 

ej_A jl jl 54_jjLoll JUiVIJ 4jjxaJl iIjLSjAxII ^jx ^Lc- jJlc- ^2 eljjt-ll 

' |__x (Jajjj I_^jui 3 Ig'nrjnl-i t^lxC- 4j,i>o»|l al)Lajhixll 

4 all j Vs l (JlS_jxl ^_2 l^jiLakJLa 4 jxj j ^Jlc- £x 

. Llx 4j& 4j jlaacj ^jLu (illj ^Ic. cluj jjj) 


4 a ...MqII J_A La. 4ll_j 1 (J^itll (Jl’v x (JjV La-all o^A JoJ ^jl j 

Jj a» ' ^ ^A |_a Lallc ■ ■'' Lijl <—4 ^A 4 Kilia (_JaJ ^Lj_jia Lix j 

(ji (ilbj <■ jjSajllj ^LaiAVI BjjfJ LS^ 4iSoxxll (jjlSbp 4ji>j 

J jLIxVL I j) La <lLia jUj "CjXab" t5 W)l<JI 4jl^ 
4jUxxll J Jx ^_>ll (>> J 1 (>> 
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Cjl J_11 ' SjA (J£l JLoJ l^jU ^jaiiiaill 4j-s.l ill jj^a I JlSLsj (JaIia)!?) V 

,j£j ^lj (_jAjDUI j >jll jll jj .' ejwilAa <L-aJI 4j)ljj l$jl La£ 4<Ja*JI j 

f aA J_a. j jjjj_ ill jL U Tiija (jlS CijLLp jl Ai^Lua* 4iiaaJI ^ j-aV I 

AtLJl£ (Jaju klllilSLs Jja-a j»A (JjaVI dllll jlaJI jl jjJJ <—lA j jj i JjSc. 

ft j ' ->■ I I jj ij t^JV! J (JSaJI jll ^Lfcll Jj^jsII J j^jlli jj.1aj tjjic. ^li 

common sense j»l —*-11 ja^ll ^ c^Lall j <ul^ll 

^ akil (jiai-JI f ft 1*1 ;.‘ljll —kill £j-all Jkj ‘psychology 

.£&jll lillj jia scientific psychology 


jC- i ijxj jjl 4jljj IjOc-UaCjuilj jlS 1 jj La 4&_jAAi 1 aTigx liljlSoJ jlS 

1 |ft jj ke*%\% (j<ax jl jaaJI j f-la \-^Vl -I ■ -^l ‘ J "l^ La 1 jj (ilui 4lil.ll V (JlAJ 

(j_C- ^1_A jll (jiVil-k-a jj£i U 1 ll£-“l' (j - (J* iAjjI jll ^jl Jia. Liall ^1 

(,—lt L jjal La-lic. j VliajUl (^j (jl-la-J La jaj ^^Ic. (Jja.1 kllliilS 

(j c ftp'l l i/I i"'lj .^il \j ■%. ft l^jtAul < _ s jJ 1 ClLal^ll (Ja tojli^al (^a-aLji-a 

( _ 5 fLal aILuJI ojA jC. ojla. 4jlia. Lpjjll <aj ?(^Jl (jil£ Jja-a 

g-1.3 _ a. (j_ 1c. ejili £t-alji lj*j*iaj ^gC-1 ikun VI frlSjll i^jj j* jJJ^-k jl 

jljk j£. ftg i J ■ ft'ij IL. ftl'ij' (jullj I ».r*> >a jl I jik t * ijr ^l ( Tg laA jl j (jjilill 

Turing Test ^jji jlila.1 ( a-^L <— sj*j La jA IjA j n—i jm l *v ^tiilia 4 a. jl 
La jl !«-V 0 JJJJ (jVI (_j IVI v—’lli ^n li^ll fJlc. 4 a.J ial j _5 jll JjSaill (jC- 

Aj^I diil£ 0 jjjj (jl jll t jlc-) 4j£j La 4ll jii*j <jl (jl^yL (jl£ Ijj 
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AjjSiC t")l jjjjull oAA (jLa j t^AiAA Ui.jAja JII Aj.Ki* A K .t - ^1*3 

- jj jjA ^ -liil Al ‘ L>1 jl AjpAui >--la^li LaEia AJj» iaVI jUjU^I 


^—A f tg je. 1 'll t pill I " ll -t jal'll jl (_$ ji.Vl (Jpxil £-0 A&uLall j 

Ja_A3 lilAl jf\]j c jau ljj£t3 CjlpaC jC Ajjli ojj^ lip iojjjoIja jjC 

4 jjja.^1 (j;Al AjjIa tljl jja. jA jjay LaC JjalLa jjj-oj Jl jj*.Vl jaaP (P 

oA—-pjJI CjI _ajkJI jli ijjji.VI Aic "AyJaUr C_i'i/LaJI Jaljj jja. LjjJ 

(j —a jaj AjSI jj Laj t Aj ^A liij jjcj La pfc l$pc Aajxj lip o j3jIaJI 
jjjla tin a ^jjjj ^ 1 _pajp.<All Jlla liHa Lift jj>_j j t AjjAjII ^gjVl^ 

(jl jA nj to j^Lla jjC j oAjAa-a lLiIa jlx-a (juluil dll jjAsj £jJaj ( ^ll 

ft A Aj (JaSB Llutijl jc o jJoIja ASjxa (jic- J ^ jjjj l ne.lWii.il i jp 

•solipsism "(PUI jLuaa.‘>VI" f-uitj Aflxulftil pi oLojouJI 4-a-aJI J^A 


‘ts-^Jj Al\-i> uni ^ .mill Jpauil Axj La jjuaC iP (jVl (jao l*j 

<1 i.ai)l pis. c_ij*j V *■ 'I'*II pi l in«^>1 :<1 SojuJI eAp ^IKwil jIjIaLj 

I Jjj£ IjjL lift ~il AljS AjjAAJxiI (jl Jj t1 n■ >lLa (jC jJjSJI -Was (jajj p jftU 
(jxjj v ft jlij oAA jj lluiAjl j& LuIasmaj LuljjSiAj JlaMj La J£ j L»A i La 

jjlmj_Sjj t_u_ui (jLij iwXiHakVI (j-° ppi P& t jjjAjjjall jjc pisk l^j 

I jjIjjSa 1 jj jjkj aj*j" Ajj j.».> jV AjIac Aaj (J :aJuIaII SjSJI jjj t^l Vi*»II 


"J JM Ijjjji. ( P pjj^ (iLii l'!»•s'l ^^jJaLall < _ $ 3 diLa.’u^a alii-V A i^ n l Al l 

( jjIaa jj>^ru l^jaJl«j AjjAAll Lul j^ iAjjI£ IaI I^jjAI o jLi*j jl tjaaill jc 
aISjoia jU lAA (pc. LuliuiIjj to ji^il ,\a ASjxa A^joiI V jl (_P*J I^A jli 
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4_ij|jll Ajlu _aj f j *1' « j j j ■ 4i£jauaj 4 ji,V 4jijl jll o jiiJI j j i <t! 

Ijl La iK.Ll i.* i..m 1j t a£ jLlall Ajluajll tliULaall 4 _ fi ic. Lta (jl ,X <U» J, m 

JJC. J o jjiLw 4jj*-o ^jA (j ji.1 43j*-aj j^LlLoj jjj-oj ^jA La 43 j*-a tlulS 

43j*jdl La j JoLull £• jj La ^ ^-aVl ^ylc. AiSuuLall Loilj tAjKwJ 

?jj ji.VI (JjS&j liljS& (jt JAajll I jA l$J LjJjjj ^ill 

(jl 3 (jjl call!_a jLualb fjjj a^aLs. (jjJjLaC. a jAaJI j jSill (jl£ I j) J 

4 al L»all 4 jlgj ^ ^^A (jaj liljSe. <Jiajj 4(jja.S/1 <J jS*ll iJa*a dj^l£ji-a 

4 iLjtjll all (j& J LaA 43 jxall (ja (jjK Mill jl jl io.ls.1 j 4 K .aa 

(jj_j (j jl all (jU 4ilj jl£jJ (jl j Lo£j H _ \Imi 1I IjjgJj i(jl jJ'nII jl (j o*. mil 
A K .* /> (j<aii 1 ^ jJUJ AjLuajll dll j3all 1 * <;•»- (ja (j jillll jJC. j (_g j*a j ]l 

lrt IjjA ja. 4jjajll 4 jt-\ jail dll j3all dul£ I jl j 4(Jj3xll A3 j*a 

JjSxll AjxiuHj Aa^all 4_jadall AjAASl^ll ^3 tillj] jjSL t—i j » n3 4 j. & i l l 

. 0 . 1 s. j (JL-ojVI jjLsJJ ^gjll 4jil jiaJI j Aj juiull 

j l m .J |jj| j Lajlj (Jjlsj jlaaj £a I li>4 »j 4aa jJI Ijj^lc-lij ^^3 lij] 

» 3 *l j' i -"I jl - »■» -j_ sl jjli frl jjui ijJ ji.VI till jl j§ jl AjSjLJI JalaaJI 

^<-1 a'^-VI iiljluill ja JSVI tjlc- AjLoIIj ^ • jl jjSjjlaj 4 pfr »a o jjlixJIj 

(J_1c- ^^.jVl (^Ic. lilLaC.1 L-llc-i (jjj j Lul LaS tAj&LoJa.l ojlt jA (_£ juull 

j —a "(j j_al (jl" aAuaflJ La ^gJI juLilLi jjUJI ^LuaVI jjLslu V La 

IjJjjj AjuiU^all AjC.Lals.VI tllljLJI (jl l—ij*jj 4 La l_a3jo ^3 (j.l*C. j^SJ 

J jU’tll ^-i-bliJI jic. folk psychology (^*^>11 (^aiill ojjSjII (> £ jaj 
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f ^_Si {Lkttiji ^^ic. (3^*j V Sjlc- tlpjj *<ii5iSj (jl (jj.i (j ja j ^ill 

4_jualA i_i j jla ial* Vj _ji.1 (jLjjl (j& j ^^3 j jJJ ( _ s j 1I 4jjSall cliULaxl l 

< ^ r- jl <_i^ (JJj C. SAwU lijsajj Ijjjn./i Lojja. jl (jj^a.1 1-jj^.lij 

4j 3 jSsj La jLi) * >a'»t>»i l a j jSjJI 1Yilj;j j iii%j Jaj jl <_S j~>. jl 

Jjlaiir 4_njJall (j—a JS ^jic. (j-li-a o-lLg-ii ^A (jjjaVI ^1 jl 


.^laxJI ^Sl jll UljSc. JAkj (_£-1a ^gic. j tl^ jlc.1 ^ 4 i1ai.11 

dlLui uj jxli j o'iJj jSjjVI" —g-all (iljlui—II illU—C. j ( _3^Uw.S?l (j) 

' « 

(J__iLa 1«^- jlxi jjjjjlS Uil (jialjpsl ^jic. Ig aja'S 4jVi«a 4jj*jJI 4jc.Loja.VI 

(jlaj_a-a (jl^yall lifc (jl <j-a ^gJc-j t(jJ_ji.VI (JjSC JJ^iill I^A 

<_Sjj la (J_la ^—3 JaLiull lift Jla ^ Jal jajVI £3jij Lijla tljJ-iS 1 ItsII 

V liil JUj ttdlj (jjlaiu V (jja» >.J*.<aal'j jl Jaa-ullj (ja*. (jfr j^iij 4 jD jjila 
^jjUxuiJI JjjS ,_5Ja.J hsij ,jja. lijl ijjjIxjII oi$l (j_ji kVI £•! jiVI (* » ^rs1 
I g • L>o~'j Igj j (jiijjjljS jj (j<a 4jijj3V I eJ>jSlI (jJiaJ ^^Ic. (j ^aiu 

t Jjjall j £• jail (jx g^jJyaj _jxmU (jLukVl >. ill 6- (_y3_J Lift t4 js. I <Q£*lV*l j t^Liil 

(_^ j j ; _)»a~i La jJkJ ^^ic- 4j»**s jll j a jjjiallj (_g jjl laioll t V jjajj 

I i»l*J ‘4j j£-a UaVI 4j ‘.'.■'“JJ 4jJaj o4jJj jjjj 4_wj j3 £3 j i_jJ t., )Vr j l^>*ij 
J "v (j—C- ej^lc- a IS jll a JjJui (' '1 VilSlI o^A jjL (j^jlaS (jjl i ii~sl 

lift ^jV Lajlj iljJJ^xj aAaxJa 4jC. j (jc. V j ^1 j (jC- V <IaLjI s . > \ 
y ill A ...a'i »S«^l l jjjjLaj JlaJI 4j»Jila» (j^j j olft^jc. 4j Jla-a V 4 Is l > j: i 
jjl (_£j__j IjSa j 1 4 L»al l 4j, ul all JLilaV I jL*-wa JLtiV 4 s n'llu Jjjl ^jl oJjll 
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(3 j*Jj-u jJ)}\ jl liilj tajLi iJLijuu] jj-aSU jiVI jjialo ilajl ^^Jc. ajJail 
ajjall 4 a/uT» 1 dju «enculturation AjalSlI Ajiluil j* 4 a jj £* Laj 
£Sjjj i_ij j, ; :j (jl (JIa 4ij**oj I jSj i(_yiufy\ ej& f-yJa ^ jjSuII 

.Igcilia jjjiVI 

j <~- jjl_usl jJ j«_u3 Ig ln.,i (_j_ji.Vl Jjtoll 4 K > g a I'lihj ljji.1 j 
4jj]gj" £tlia. usuoj l_i11xJI ^ I g ~'<~- jjjj*jj (CjUIjj&H 4jc.Lui.VI CjLSjUI 
dljl£ |j| La Lff A 1 1 ill iul <1 LuuJ J 4 jiVI (Js& ^gS jjJj LaC. 4 jjLi 

j_C- 4j... ->.11 4 j£I jiVI IgJjfi. djj La 1 1 .-">••> iii tilliA (jl <— ij*J tlililjJiJI 

(jC- a jj» <-Tm La ,juld ^jJc- LcLui.1 >—a j »^Ti tllLIj^iJI (Ja 4jjji.VI 

^iualall jj& ^jjxxJI Ijgj "(Jsc Ajjlaj” jajjj jl j VAjs jjjSij jjji-VI (jl 

4c.Jfa c—jjIaj CjjjsSj 4 (jjjii.il] 4_ul ill ajjiJI jC. (jjAJ jjusj j3jj (jj«J 

la! AjLvAujI Siiljlull Jasjj djljl ji-vll i'iiK I j| La jLai.V AljliJt ^ aJjJc. 

^gi AjIjC V J 4Aj 3 jjJC -jj jl 4j (jjjsuij jl 4jj3j*J jJji.VI jl *^l>Vvi»nl 

. Ia jjjjSJ jinJJ La Ulc. guLjJI jl 

j Lodi j—a jV iI JJJ jziJj 4j]c 4 . 1 jl t,. it »<i Jl jjj ja 4j Lj 

4_ijjlaJ Ajlailuil ji.VI liljlu jl M . ul jl I j » j q % viljAaj c _^£j jljJiJ 

^g 111 4 Sj jUL 4 I jLol ^jJajj £ j jai (jl jC. jladJI jjxij 4ilji^a 

jia jlxjj (^-j^j 4 _ '»■■» jjj-^j jC I‘'Ll A. lr_l iL’il I jaj clg-J 4 _ lj VniTi 

4jj*_i_a_II a j_A jlj 4 (J jl-i j jjJj 4 J 3 jji'i a AjliJul jjjJi. J Ji-o ^a 

jl_S |j| La JjJiJ jLij kill j (Jjfl IA1 Mo'll ^gjll 4 Kigali jolij Ajjjjajll 
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■J_ ^ Ic. - M A jl .,i ^1 (_£ jxj _^A La lj>.^_^a l£jlui 

L^'i i 1 a\»Ti I ^ , i ^ j| j| V<. ,1 4JLm4 1 "'■ iul 4jjl^<aJI AJIajaaIIj ajj& 

j ' ' A jl I j<a j^SJ^Loll iiljLill _jjjun> <_)a jl i 

^"ilj j.^i jJ l - j>»»i Jai_)-o ^1 aJjL<ui <_ajjla jjjj clAjlaii^U AAjIa j 4JaoI 

ji| ■ ' >• ■' j i - 'I <1 -v"'. „V1 oja L_s * * »* '■»- AjijSllj a11xao]I 4 j^L *^ y\ 

?jjji.VI 4jai. iIjI^ja. ^IajLjoC-Ij I gL,r>.i.nj 


4jjiaj" j (j^aLi. j^^iaa (jj^-a j -j^al Jjil jC- ^>laiSI Ui ^y-a I jjj 

ajl —ixj jl V^jA jll I jA JLa jjIuj jl j^-nj «—SjS jli t Js*JI 

J__=>.VI _mi j—C vlll—-o ^ LuaJI jMiij ( _ J £] jjjjJo ]I La 

* 

jA j jj£iui jjj^cull IjA 4 ju . iL j] ? ja^\ 1 j^-aj ji XiLoj IajLu&Ij 

(J -1 1 A jl iV-1 ' (il ^jLu Jl JaLajl jomiSj j^Jc- .Lib IjjlS jlii I jl Lo 

(J*Y i *s U jjic Liajl ^pli 4ji |»l 4 j£_jLu Jj;!*] AaC. jjSaya 

dll jlal 4 _)_^mu1I jjC. ^1 jjVl olibl jl >J »;,'L.J i4jjA j]l (JliVLiil 4jC.jxjaj* 

Laj ' I t jjj LJ jj jj - ^L- lAjj-<aSj jl 4jLi j« 4 j ja_^]l 4 jt -s ^gjl 

oJ_S*-a J oJJjtlui jj£j jl jS-aj djliXJI o j& jlj <jJ__)i.VI liljLj <illj (_y3 

4_«ij J t jj^ajiU aLUI CjI jl JlsJImiV I (jjUaill 4 *aj1 j 4iJlj jljJaJI Jjj3j 

j_c. Igujm ^ Hjl Ij a. A ^..alaJI jUI > S jLuaJI 4_uJlx- jlj JLola.1 

Lie’ll I^A jya t jA a^i-iVI cLblj c-li-ij—a I 
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jjliSI (j& (JaHuia ^gjAj jjjuoJ pljjJ AjaLjaVI 3 j ) Its 1 1 (jSij 

3 j_S3 - * (j 4 J 1 Q^*j' 4 J 4j' 4jcUaJj»Aj !_^o! jl£j 4“ifi<ii 

Cjl^ja. S^aj <JiLoj ( -C.jjJajA Jjb 4 jn . nl l 4 . J* > o^H (jl « .*n a.j 

4_ul£<al till_jA C.tunU 44 L 1 l.la.Vlj 4 IA 3 .lull ,jjj 4 ajo*-o 4a jl _>*1 «JjSia 

3a ■ --> 1 g*il 4 j__a5U AjjAJ 4JIa £-« 4a jl jaSIj Jalii jj\ (Jljib 4 jC- f 

^C, j. >i (Jjlj ^le. 3j 11^11 OjliLilail 4 jLuu 1I JaLojVl (j-a Igjlc 3J 

f j *W OiIj—aJ 4__i^3jIjlaj 4£x 3.1a JXJ CT ll. l& jluj <—<JJJ 

— uil — Sc. 3 jJ—a j3jJ ij ja.1 jiaj 4 $aj £ J*-a 4 ! ff*33Jlj j 4 4 al l 
jj■ x "< ^IjjV ' g ^1 ^‘‘'^Ij (JjSj ^^Ic 4jjioll CjLajla-ftSlj (^C-jll 

4__&lc ^gAj 44 sl‘l-%0 jjllia (j^ l$£Jjj S gjSc (jj£j ^giSI 4 jSjSM ^jC 

double-negative referential *- r A« 1 —II 4 —a-j-iJ 4 S-i— '< —j^j 4 
4 £j l.* a ^ nci Ajjjj ^ <v 3 ^g, 1& Ajs^xx 4 a oJiAj (relationship 

j j ■ IVi/ij j_OaVl (jc. jajJI o' 45^- <_y j 4 ^£ - . l ? -S' 4>^SI f-^ 4 

^ _3 *q 4jL_cal (j 4 ^j_jjl*j 4 JJ 4 SI 45-*3aJ-aSI O^ S*jS->^ I<-^ 4 ^ O^*^' 

"djjl—Sjp 3 Ulr." 4 jIjS <_gi jiuiLal.1 jjjjiail L )^ajxJj J aJI O" 3 ^' f*-^ 4 

/ i" >A- Vl 4 jja*aJ 4jajjjA 1 ** ^ ^ ■ ^. -ft ^ 4 Ja.1aSI 4 Vi ,aV I ^ja 1.1.1c 

aic. hypersociality ^Ja^iall 4jcLua.VI £j_>SI '-^ s y' < * 1 " 4> LSjjj 

1 'I S •'->■ 1J 1 , y. JI AjAijj_SI a^-al-<uAl J o^aLlj o 43 '0^' 4^a_)>tLa ( _ s -^aO 4 

Cjajl Oil j -g«< (jl 4 ^ jl i4jcL>ua.VI tliilcliall Jda. t jj^a-VI ^Ll v m l 
<_Jjl_uil ^ _3 'i/oaj bjUScIj Ji 4 4 j^tx JJ«-*3 ^glc 4JV^ Ja33 OjSjOC-lj o 4 ^ 
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cs _II ^nA-i.) (ji ^-g-taJI 4>aill fiLJ <j 3 (jJLix jLaJV (jSxj tlua. 


_a._jj I lift ,jj£j .33 tiljLil j £3jJ ^Jo is jLa JSI Jj 


HjLJI tllLl-inl^l j& J* JuL lJc- ts-jfail jj^ajil jl£ 13) (_>aUi- 

* 

(jJU-a—J 4jl Q fLaJ AjjlAaJI 4>TfcJl jji cdl^S tlflJJCJL-b t 


4 j j j •v* 4 >j)» k ^ <—IJluUJ 4 >^j $ Jill I ^gAc» L* JTk jl 


i^l^lutll 4 jju ‘_^i.VI j.iJ ILLuJI tilljlj*i*jjVI (jc- l3_>*-o (jjjSj JaSa ( ->g V’Lj 

^b_li J^l SI _)__»! j* ts J-2 JI liljiui—SI (j— 9 • 't'Vi (»LajAV I <jJ-wl ^jic. 

tAjjA .311 _p«VI ojja. {jP £ J-*-^= ^gic. oj.iSll (jl -la-i 1 -iSAj tljCjjJaj^u 

jj-ojlL L4I0 _jjLu tlLLuill AjI i -IxJ 1 Lib iais clilSVI iJjlLi 
U a - ■ -.1 -v I I LaA_jj.il Ljlli A j *■ 'I jjiLuiSflj AjjAill tllLLaxJl _jjj£ t5^ C ' 

.4j_j^a_jll till j.iail 


jl jji_j lillm J jl ^ji-VI £"t_j£U If-llL J /it .a l l JJC- ja jAjjj 

j—c. vM ,-iaL ‘(jJ_>i-VI Jj^C- (jc. ojki (jSj 4-ljaj tllljj*-aJ lfci.il jSjl i 

^_i l£jLl_ail J (_Sj*jj i jJ_>i.VI till _jfi. <jC. till J j^oj ^ 1£ jLLall 

11 < ... jll a£ jLlall tliVLtiiVI J »—sl^AVI J tllLaLajA^I J £tlL-o*allj LI jlll 

tllLLal—J (jLi ulj jjA-aj e jJaII _)3jJj t*l_jLJI J_)L1 Aill*i Jj£VI 

^<-- 1 JxLllI Ajjij Ul*i sljl JIoj ^311 IJlxijVlj 1^311 _>=>.VI 

_lill 1_ l_ic.Lua.VI ALjan-olL jLtJJ Lu3 ujljj^a l _ 5 ic- tliiS La 131 j 

J j ae. (J_laj ^ lr- Ajua 31I o_)iill jli j3l i jo_jll _)j L il (_^Jjl ^iljS tllilil 
. jaj II Ic-Lj-sJ AiwulL AjujLuVi CiVIaII ^jjtl jjjxj jj^p-Vl 
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i jjlxJJ La Idle. djUl jJ^JI jl j oJaxx Alii Jj-v'l i * il ■» jl J i_Sjxij 

1 jil 4x3 j lA^jiiix tliVL^j U ji ^3 ' fl • ''** ' tiljldiu L$jl£j _jAjj j 

£jj\$ Jij 4_d Util'll jjjiVI i^jVLa. «• 1 jj a jjLna 4 jul i.i~> o jj3£ 

vlllj—i. (J_3x3 (_g_ic aj-23 j£xj <•■ VlS j£Jj ‘^sti^x Cy* 

CJ)j\ adl ej& (j jij jxdli 4 i.fill jjxi jl j It\'i Ja ? jjjij/l 

Com J <^1-3^.jll (JabSjM AiSdix jl ^empathy ^lia. jit j-axaill j x li-ji 

^gJ! (J jaxi jll 4 Lg-jl Ixilj 4jiVI (Jac (Jjx 3 4Kdia ajjjxiallj 

^l£ ^ 'I .W jll ^.auaSall j-». W<jj 4 jiVI aIUJ 4j jljx jl 43 jI li/i Adbtail aII^. 
aj-iLxa llllxjlc (j*xJ jl jljJa.) lx JjS Jjjy lIu^ i (Jjjtill j (JIl-oj^I jx 
■'»■" J J £i»Jal jj (AajUax A dla.Vtl All^. jninn AjLjjiaj J^l <> 

J l. , n\& juuj jjll (JIjjoJI jli ^aJ jxj lAaixjJI e j$J L/m^j ojjj*Jaib 
jjj Ajfl (_j.ll Sjfcjj (Jail aJua. aljl 4iill dijl£ 1 jl lx (juJ AJLxj 

CjIx^SU (jj*j (Jjjb ^liil jgic. ajJall tlailS lj) lx — ^waSfl j& j ~ Ixil j 
^j1.1i.jll (joxaill AajoL jx CjI jJiS jiVI Aic. Aallxiil Alla, (gic aJIj 

?14jj3j l^aa^j jixj V (^1 

^g 3 AS jl jl x x A K tlx ^gA (gil.i^_jJ1 (j-axaill Alfwx (jl jSjllj jjJk^j 

lx JdxxajJ ^gi jjJ Igd jjfLl jl jSxj Ailll jl jx ^C-jll (gic-j tCjVL*ij}fl 

(jx (JlxiiVl (Jail Alim j£ j aa-laS (Jal Igijj tfr^jx11 Ajll»iiVl AllaJU (_gU~ii 

(jxa^_ill 1J_jJ ■ "'jj Lj (gill Ajiaalll jaC. aiJiajl (ijiVI JL-iiVI (JlSxxl 

A-wi»x<aixll Cjljx-aVlj Aak.j3l jj;t"ij 11 £jJajj CjjjxaJI Axil jl 41 JjAii 
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^JLaJI (Jii] (J.IL v LoJ dj!jjl Ig K a i& iclSJI J (ila. ^->1' (Jla f^yn liiijj 

j& Lalxa Ijjj] _jj l~i"l/i (JaVl J& {Jl*-ajifl (j<a lift (j]j t4-Jl*jjVI 

— (jjj—JaakV LaS — jjall (jaj liil LaS £•) jiVI jjJnLa 

(Jj-a ^£_^VI ^j^VI (jt (jJ^^^U A-JUijVI i" >V 1 *»■ 1 1 1 i_illiJ| ^/L^ajl (_J51 

fA jljjl (jj-ijJ (jjill (j jfi .a. al l A-aj3 jjx ^glaj jpjj lAijfyl 4 , ^1 II |_jj|_jl jis>. 

JJC- cliLajLcJl 4ja_)*aa]I ‘■*<1 *1^ (jjl« AJ '-(> ~i l jA j t . LKj (. ojlg_«j 

_>j tji (jfLaJ lillil 1^1 ill ^jJlaijVI liialjjjl (^llaj jjl Igjtui_jJ ^jll 4jlAalll 
(_>£»-a£i__ll —Ic B^p__sJI £-a £x*alj2a LS^J ^-ml <iill jjJaj (jl 

C t 

(jl—-J —II AjC- jll 4 _ ? jijljJj sl^*-a (Ji-ljjj jjl (jSxj (Jj jll 

4all»ij'^l 4 j . ,.l II ^jl. ,-s. M f I a j !-»■*■ < o_yiaa. ^'...i 4 i j » II I t'il ^ tall j jU'i 
iJUijl cl^-ajjl Jajj] J Jj3»-a JaSa 4jJ]l jxuu lift (jl Au i^lAa._jll (_^aaSillj 
1 ft jLuC-Li 4—iJJI jjl j_A j ^ jjJsjaILi 41. ^-.11 jjjjj ^a Lo 1 .>■'! 4^oj (j£jj 
aJta-e 4jj*j vlijULej aLill 11-nnj lj] ^ jgT) Ijlxj jo^Sfl 4_i j-o^jll 4 ^ j lVi ^ I I 

.CjVUiiVI o- 

<-lljLi J.W ‘i (jl ^.'la'itn’l 4jlj.'.<ull 4_La^)gJI 4 jjjI__£]| ' *<» jjj La Ijl j 
:Vjl :(_paaJ ^a IfrjJaxJ (jl JjijU 4jlL*ijj/l iJl>VL=d] IgJjLi. (j^» jjS-aJ 

(jl (jS-<u :ljjlj ‘Ajlilalj ^4jjjajl| olSLa-a (Jjlik (jx 4-jLakJjuiVI (jl (j£xj 

(jS-0J :1 aHj Jjj) lil JIjZia 4_ilo c-ljjl ^Jsii Jj JSJi ia.b 

•(^J^j) _>^VI 4JUJ Jl-J aj^-a ^3 |»jj jjl 
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JDL-A. <j_4 (jjablj tjja^SLo JjlliLa bjl J (jl 

JLiLVl ^ jat A j l LO ibj tg.iiaill j i*l*\ ■ j~ill ^jJC. laA j A ji l sfo olSUi-a 

■j y» A 0*1 1 1 ^ a 4 Fi/i^B 4 jWl (jjAjJ iljbbja^JI (_Ji.lj aA^? jll 

4 ilii.1 4 »<-- j->. Luul g-Lui-ill j i ^i-v i.^11 (jl t^gjl^a-jll 

i*i^ l »o~i l jj' i jjb (j'4*v J 'l oljl IaA IajI_ j tAjll*ill 4jb^ (jc. S^jxa 

t k-il l Jjl_j^ ill u> (^^aII fC.Lu3l (> £ jj (Aj&UbJ A£.l«w 

A^ojjLa jj& ja‘ iiiol lj ^jSJ <jAl Albk IfrJS (jj^J bbji biliA (jl gxiiljj 

> jl jj] J_ja 1I (jl—a ttiLJj (> ftt jll ^Jc. (j£lj t^Acbla AjUju-I ^bjy 

J Ujj jj (Ac-jU^ala tliVluijl I j A»J (^l) Ajl >1^ I 


(ja-y-'ll A^.l^J (jj£j 4ibu (ji tllVUijVI ^ bjl 

/jl j i«> 4 H jjC. (Jjla jIkaII llua. SIaJaaJ Aj1a*J ^1 j A^.j l^jl (j-a 

jl jSi (jl (j_p.j tAjjjlaJ AjIaC. eJA (jjSj V la bllc-J ‘ 

'j'-.t j r- V jj Wij Li—j IaJJ £• jil3 JL-aj'i'l AJaOjII j>A Iftj hi o ILUaS 

f j _ J 1 c_ j U^J *!_^j aJLJL jAlkiil “Jjbbl 

(antipathy ajaIj^I J sympathy <■ tbLi ll J i> 

ijjjka IIj ^c-Lua.^! (^_jjJI (j*J <-k * Jb-^VI <J*J <->^ 

^ ^ill aj&U^VI bjljLiVI pUa&j tbU'l jjkUl j) ^ ^aII 

gl j_Aj ojI—jV' bJ (JA>I jfci ^A J (AaIc. AAi g-ia^A AjC^Jqja 

jjj So 1 ^M~v 1 - ’;■« ' Clljj^ai jl-i—al <—lLiia.1 -i3j (ajLiVI 

^ ^ -s. i ^ |j_ ti (A.j» -y ^all (jl ai Jq iji <*»al A . ; w a AjjbJ aJLx ^ k — J J ‘ 


. junttjH 
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(JJ.1 _ !1 ^jic. j X dhxjij I.^Lxj _jj£I 'yiilo jjjull diLa-jj^g LwJaauj 

Ajl i .ilj ASjLi-aJI ^ic. o jilc- j i jiaC-LlLa (Jlxijl j o jtjl Juljil ^C. j ■ >> ^aII 
a \ i Li a | A^ju-^JI jx^sija t' jLs i 1 ^ l oQ ■ ^ ^ n ^11 ^ /if. 1 V*<« ^ 'II #oi i 

(_g-j J—3 j V| A_i.^]| ja (JSL ^g3 Ajl <SV^li tljli JjaVi j^aj lA^jiiuia AjI^AuiV 
(jl JJA—ill A -tj. -^>1 ^c. jjJajajl JJjj! ^jic- ^jUll Aa jil j tgjjuiuJl jl 
jjjoi aJI (^11 jjVI j A-at*JI Lizi._jJJ^l AjaSI <aal j' * A_JL*_ijl A_ilsc- aJL^. jLai 

CjL. A jkJI (j_SJj t(_5J_aC- LiLaj jjJj 4-N.l-V ' cdiil <a_nj A_jl j ;^lxJI 

( - ‘ • 
jl ^JLu^a jjjJajxJ jjjA.1 J] ^Laluj^l (jl i^LiLaa LL ajJa V Aj ja^ll 

<_$Y (j—S ^ij j_iJ ( j^v\ i^ i Ifr ^ ljj jc. lUIj Ajljj S«.l_j3 

(J l&j U_iLl *J jl ^jlj—?>J (JlLaJJ iIiLI^LluI JiTinJ jl La^io 

jo <J£ ( _ 5 -lc JLoiaj Ifjli Ajjliift jjSj La llllc. dlLi!.r> ai* jl ja ^C-_jll 

AjlaC aL^\ yc ^ jjUli jl £aQuuJI A_sC-jj LSjzjfl (JajLJI £jsJajj A®J 

oj—-a Ic-j L ja/ l <Jj <_£ jaj (JajIa {j-L- 1^* Vj iJjjIjJI 

.Ajjlill (j^Jall o jikJ virtual experience AjtiU.l l 


I— jJlc. 4ijl j ajji. jo ^ jj Igjl (jic La AjJj*a JjjLj ojJall jl j 

t t 

jjjuo —}\ <jl <jl (SJ&X4 A-iiA j SjjA-a Alljj La 

< ^ i 

jl j-0 I g a'l ALjJ <jl*ijl AW UI jjT'.. ij jl jS-aj ALlLail Ajjill 4 j'iA Ml 
(j—3 (vL^Ti 0 A Ljl^jI jal_j^. LaS iAj^IaJI a uu-.1 I l* it^j^J I < J ic. j^ajjj 

Li I ~ ) j < All'll AII Ajll»a'iVl S_^aJI ja jC- lAA tJLiijVI J |»LaIi&VI 

JLoj*j Aj£j*» >ii-> 11 djl jLiVI a_jlijl jC. ^LiAj jj£j ^£J A_iiAill JJ -*-H Sji jl 
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t5 _1c 4 i*jgH 1^11 ^Aia Jaliij SjA3 ^C. i_icLjia jaj ^C. 

A L» i*i ^j * SjSIaII AjimxJI jLiVI (_g-lc. JaliaJI Ja^juj i. Unit _)a.l »—iLo jh l x 

. 4jJa^)l*Ja dljlS (jlj 


(jl (jS-aJ Ujjj-aa ^yJ-sjai 4 jC.LaSa.VI 4 j 3 jxaII L&ljA 3 jjL lift AJSJ 

- ^ ° ^ j\__iajLl 4jaJU_^all eLijjVI j ^IxjII dll_j Lir\ i ' (ja l3 *' mli 

0 

^_Ic.j lilL_1 S^L$-ul l».jVi '>$ 1 jj* 4 * 

1 ^ i\e. (Jsl 4-lllaijl <]UJ Ac»L^jL^all 

(j\ (j—o VI_aSSIj HaC jjSI lAa.j (jauij Aj]^ I 4 'lKa ]j ,j]i tl$J jJiillj 

Ijjj-o ^jl _jAj ^ . Ua a l - ulji Ljajl 4j *• Au bU jj^lj 4 ij *aj 

{ j_C jaJ aUU-a jj*-aJ (^Jc. pjail ojA3 (jij t(jiaJJ V ^Aa-jlt (j- naV il] 
CjLjjLaaII j££I jA^aa ILjj'l ^ <4jjij c jail 4 jjIa1I a jfaJ djSLal (JJjia 
l^AjjM t5J=>VI jjVl .>» j' -Jaalj L& IaIj idjAjlj 

^ ft iiUj (ja ^cjll ^^Jc j■*jjli 4 jAj3 1 —sIaaI c-UjJ '. >i» ] lg- » . >*« J AAjjj 

Ajl^j j-.* 4 l < . .1 vSj^all jj 1 nu ill 1 g j£aj .—ill a 1 .— lljjl^i! 

j (jUajl jjjau o jjodll j SLjIjlaII (JjlaJU AjA^jII (jl AisiaJl <_£ ^ij iLa 

_>kaall _)&Llaa (JS (jjA l J^ 


Cjl jA— ill j—ai £—a j^Ja I jAl (jjSI (ji ^^JXJ La Ijxi j (Jjasl (j) 

f L. ' ^_a juilj ^^jaJI (__uaaJI ^Aia AJlojA JjiaJ frJaJ (jl LaJj jl S4j_ja_^ll 

(J —3 4 —ii jAjjj ‘jJji-VI Jjic- Ja.b C5-M ^LiiK ^Jc- ojAall j*j jIja 


j< ■*.' Ijc-Laa. 4jJaj__)ia ujlilijl (Jja. jjISjII ( -olajij a j2 alAla-a 
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< < 4 t 

u _3 U \j lLjIjJaII liilj t' Mg inl C Jj’illLi iil]j (jiaJjj jb Cjbijj 

Ljl j-iill AsUa ^3 oJ^iabl ejb_^II Cjjjjjl j JisJ! c-bj ajlcJ <_)Lkjjl 

l—£&o ,_yill jjjlxll £ jj-aj jwal ba-liLal! appall ^3 3J!^ia-a 

ilibl jjjaJi j (JlijaVI J» i/i Aj1_cAuaj _^ai V Sole- ^j-o 

jSJj jj 1 ijV dl ]j ‘ jbjucJI ^jj^iVI _)C.LuLa £jJaj ^*3?^ 0^ 

<—>1 uijLoaII frljl ^jWn.i—J V aJjJ—s»-a Jl jj V <jl (J _yz3 

(Ja-a ujVLa. (j<o (_ja1 Aim '111 a^)ij La Ljajl I^Aj 4 cli! jj Aj jjLli AjjAilt 

^—k u^- "_P-VI" jjhlA JC. j*AjaX-j ^-taill fAjbl 

. vIjLo_oJjoi ^.Ic. jli^aV 

V j] iAj^i i—Jl 4 »jiLiII LjjI j ^b*-al ^*ul ^a^bvVI i_iaj-bl (jl JUj 

(JjU i A__jl .Vaic.1 j (J^ 0 ^ (_gJc. o-^LaJC-V l^iai fb^^ 33 (jjSL) (3 (j£**J 

A.V1 £-1 j_jVJ Uaux_jVI‘ ^C-bu^V I i*ljLj]l S^joiLm jj3zu IYum 

• II Aj_^a_ .-—-A ^" j Aj >,^1 /ill AsLLuJl vlibl .WwV I jjl >il^;jj (jl ^ 

tAjc.U-t>Vl £-l_jjVI ,_j-a jjjS i_?-^ CjjjJaJ >12 Agio jl jl ^gjjLajll 

Aijjhall Ajc Lala.V I ^bbill (jl-A^V l 53*J (Jxb ^^ic. jLajc-VJ AoAs»j CLiuulj 

t J 'U j. jjjiill (J jc. Aaifajl AjC.Laba.VI AlabtjJI j icjJI { J^c. 

* * 

(jl <j — £Lu i AjjIui ^sjbj Jjj jjl AjJa_5__>abl j jj^j*>-VI 

^Ijj^-c. J ^ »;oL» j J?=^j 4/>*J JjC- ^ ^'jJS ^ 

aJjJ —ajL_jl Ajj jiaix aJ li-« (.“laK ^C. La~l->VI alaill jaluJI jjjJ^Lo 
^ftC.^11 J l AjaLuJI j IL'Loi aj^Lall AjC.1 A'7»yi jjLaVjJI ^ya JSJ AjjjLoiaJl 
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jiitall fJaj AjwXoJI ulna ju £ Ija}M (jJJ 4 -<^ (Jjl A_ja.j JLua.1 j* 
jljA_xll j i_l— *111 j A jjJ— SJj JsjI j&ll liljLu jkj ^pll ^^LuaVl 

i_iLwal AS jjfL jl J< ua u i l jjC. j-a jAu; Ajli tcL-bjiO j 

« t 

. AC. j^<aa.al' oAA j^ _ji <-i l ~i C. ^1 _jl _jl 

oA_i*-a Aj3 jjll l is^ AjiDLaVI *—>1 jLiC-VI (J l-^A ^ '» ■< 

A_!j>ij]l CjUjjSjII jlj tUljjjj AalUijVI Ajc-Lua-VI CjUlaJuVI j* 

f.\j\ A__laja-all AjSU^VI ^gjLLaiJj t jJ^VI jjAl AjlLijVI ujVLaJi jc- 

* 

1_jjLojJauo jj; V aJ IfrLalSu oAjAu. Auua. A L*n_gl jjks 5 jsuiw ljjli_^-oJ 

L..Vm Jc. ajjall oAAj (AjC.Lua.VI AjlLAjVI AjLauL!)U A-i^u-aauJI AujAall 
J jj 1 «v1 ^ j j |^jtL*^i ^3 j.^j^ *—sAC-Lj Ajhla <—j! jJu. J »2J Iuj 
j^j tAjjl AjlLijl ^VLa jjj LLSa. ILIj*-a Ala.ljJ ^Uj (^aSI Ajajll £>JI 
^Laja.Vl LlaJauU Alkali ljAS3 A3 trl£j J*-»2u l» I JA& Lil ^ Aji JC- V fJ 

_3 A All VI l jjljljja. lill jAl jj jJ_ja.VI Aje. »jLVI aJLJ kl_pl 31J 

- j ir. i **'-. ■ ,a | 1 V'l j|£_J j> .V' La I Ijjl t ji Liajl Aji ^}C V J 4 (J 

j j. ~ v. _SI ( _ 5 _Ljjill fJLJL (JL-ojVI (3 Li.ajVI aILJI Ln»~t j aj*joL 

J i£j r l _ t «j j ij Ajj^jju LluiSjl Aajj iAjS (jui*J l5 j^VI tliLI jJaJI (jl 

Ajl.au—uV I j IaL» flljC j* ju& (jk (^k. LjjA 3 c-UijJ S jSill 

^ LiajVl (j-a aImiIi.i 1 ^pajxuil luuLli lliajl JtM&) Luj Ik jl i.;.. U . ia 'l J l$J] 
A_jjUj ji j—S^u 1_ * £-a JL —A3 1 —jjAUa jjUajj (^jll A j .a 4ii l AuiAajuJI 
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AJUitfl tliVUJI jc ^jlxu Jjljj jjlc. Sji»]l jli {ii fjMj 

j* ' g i—<■ _ i>j LaJ A inul lj i—kSj^a jliol jl AjuijLa>t ( ^Jc. j 

AJajjtjix lljt jlmSllI oAA Jl<a JxaJ (jl AjLuj jx I AA j t jj^jil AaJl*_a 
L-j5lSii (j—a-ij tjdjJI (JAI AjS j*-a]l till jAsJLij (Jj to jijJI j w .>i*iII (JIajSIj 

a —ilSu. —jj ‘3jfi. jjSI j UuLu joSIj el£i J&l pA (j-a jAa j<a (^Lo 

<j* jJSAl J-ail iJj JliJaVl isJP <j' tf® A*P-J jjfu ha£ t A*_j3j AjiDla.1 

L>Ji ») ^jliwu Ajj^jll s.'^l ill t** il jh ill o^a (jl Ljjl till j l i_’..i j t liLill 

(j—a i_$\ ( Jj-> > ■ * —J SaI _c.1 CjLlLoC. j jjhlin.ll ^3 AjA Alii jjC. ‘' 'V j-»."il l j^ 

Aj 2j*-all Ci^l l tiuJI oAA j£ai jja. Ail jLJI jc. ^jc-j tAjj^jll A-LAuV! 
4AilA]l ^J h^i < i) l ^_a £■ I j*-a (_gi jjSj jl jSLaJ (^jll iAjI jLisJI (jUwi «. jjJa ^ 
jjj jti*\J lj£)L=J ^j 11II (j*rt ill -hIjLaJ I*v ■ 'P j j 1i i 1 ’3v tajjuilxaJI 

. a^Jj jl LiA j jjc AjjS 
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\ 4 Mia 


t 4__Ja*J) j_u jUaVI £4 jwufij CVjJ (jjjfiu 

lg«* ■ ^Wl jA SjAtfJI <-jfcl (2 )SJj 


>4JjV 

jjliul gjj jUall i_jUS ^WJ 


CL-J- 4 I 

< 

t(jl__*-a j_a <Lnl£JI La JS.' ^yayafra £- Lijl j^JLS 

* t 

l"«'r-_ o ^j l, ^-k'\ t l « .le. 4 jjjpa 1I jC- 4L~~t" .n *"i'<- l-■' J_j2k LilLoC-l ^-Lj-~au 


LAll 11 


32 0M__ij J i jUll filial * cAjji rjl Ijjl j 3 t.— 3 ^/ 1 A lr*k l ^ j <1 


(jJ—oiTy I" ■*■!«>■ ^l_L»iy Jj-aa. (_paj-aC- ,j-c 4 ia » >iV: Laj J^l ^ ^l 


~ I 1'j jLi (jl iouSuU 4 ~. ■ >.1 j 4-^t-w lib Auu ^ j ijjSil ^.i»ji ^ (_u3 __)C- 

£ aJ ti_Jj*H £tla]l jaUJI lib lijlll Jla J jIjjV Ulijjl 

y ^ ill 4o'1 ... I I .*.1 M s'.^y i (J43*-r *-. Ij-ili 0 jill Aj-ll j^JJ vU- 

^•Ij _iVl (j_II I_ LAj 3 4il c-Lak- Ls£ 11 Uil 4 j^Lall U LbLiA r*i^ 

_51 a t _sll JajlcJI jjualiJI fil-^l jA djLl^lL ^LjjAYI jli jl ‘ j 


. aJU^ill LmA^H jaS-aJ! j j»j'i J 
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j A Al l »1 iViM1 jAa Jj-ia. ^_g jimal jaLuiYI iSj* j® ( Jj' % 

-> ^-i... l Lg k. ojjall jl 4^A^a.j jAJI Aj1] Jj-ajj ^Al j j . ^ a l l JJJSJ Ajja-i 
4 £- j j V' •la jSaa JjSLoaI AaAxa AjilaL £ jlai ftlii) AjSjlA Aj*a. ja 

A _ojCAall oj£l j_JI 0J—3 J.o Si (JSxll ^ jjjjll ej$J JiliAVIj 

5S j'... A <5Ua Li] j 4 Ajjjji^j]I Ajifl jAVlj Aj jajll 4 jf jalL 

ja jjaLoll jJaili AjSlJUI \;j-A 4I jli I jSA j 4 A.frw. 1 a 4 jSjSj AjLAjIui JlJjjI 
bjJ3 JaAj lALjal I jj j*J 4^^ ^C jAajaJI (JAllI JuLuil ^gJc a-lia^o i—jljA 
L-^aJiaij jll fJUJI AjLlaC ja All jli ftlfrul (^Jc Aj j"jH Aj«.jail 
4 AjC.LaA.lj Aaxjjia Ajl.ia.lj LA} ^gJV Aul j L . u a ] A]o jlA ^h . Vl ja ja-1 ^^ic 
l j AS j£aJ I jaj I fl «c jj*j c p]l lilltal jl ^ JjaA ll« ^iij (J^IAa ^SOij 

c 

jjLaaa ja A*jlill j (JaxJI ( _ 5 ic \.)Aj j^jJI £Sl j-ill AaljS £-1 Jxaa ^ JiA jl 

Sj__SaI] A _aclAI g_a-aJI jl j£j_lL jp _a j AjALaj AjjLc Aj^-jIjjj 

.1 lA'i.-V AiUall oi& jc AjpaJI -Ujj la I jAS SjI jVl Ajj=- jt AjSjjulH^II 
40 I j_Syi j AjC jSI jjlc . «U"'U ^jjaill e.lijj 4 j jajll Aj*_a.jail <jl) (Ja*]l 

ij j=^l j "Sj^" LgjL JUiVl <jawj >—Aaj jl : JLL jl <il]j ^^ic Lj j£^jj 

i'h-v ja l£LAl (jajl ^Sljll jS jA La] (jAa 1 -ij .jijj jA Lajl 4 *]I . ‘ A A wall 

All_*ljSyi ja*J jl jl 5 JaaJI J=J ja A . . 4 1 M a l l t.1 jS^I JaljC ojS AikjJ 

I I .A I I Lie. LAI ja jA^/1 AA ja jAj j lAl j A frn ua j jl. ^ a ja AxjL 

ej_A jl j —C . fr . u *\) ? —jJJ Aaj jSlj ^L—aa '—SJA ^ jL] 

A *.al<"■ > JJC A ...a'Wal l AiUI jSVI 
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Aja. 


jjc Aiuxail CjIaIjS^Ij 


(j—a o^E-U-a CjUIaC. I j*j A >iU AjlajJj CjUaUjjlj AjijaJiLa 4_ia.jij ; l**ia 

<j_c. i. a *. ^ ^j tAjlL jp£l a^A Jaiijij t(Jjta gr&»y i^j »AC.lall 

lji..i 'i 1 £j ji m' I (jfLaij <J>j.Vv4 (jjLuj AjjaJI o.J j-ia-a C . ' l a . 

..i ^ jj_c. {_g_yw-»*^ (jjlill AjLqC. (j\ (jl (j-o ^»C,jll 

l^jli t (Ja*-U Ajc- 1^11 Ajj-ajll a» ju-t.II djlj ljIa 1 jSiVI <_j£lj tAjUll ^y> o. vii , a 

A _ill jjLill AnajC S^J tA-aiSil jjjall u j* <allj {ja jj£I jJiJ £mx£i 

<"'I_j ja.ll i a j'. ^ j (JjI__uij jl AjIjVI (jajjill Jj4 A lnj i ‘ 11 djb£tii.l 

C.I j — Lij^sj 1 ^ jjxj ^gjll frLjjJliSn £ jLaj (jV <ii!j SLj J4J ( Jlt l jx*> l a . l l j 

AjIi jc. i- a.*^*! — Lillie. CjI jjjj Jja-a jjlik jl (j-a—aS jl tlsLjjJai 

lr_ o_jJ_all j Ajjl^xill Ajj^all (jC. ^LkiaS c Aa_jJ1 Ajjla.1 (.“uajlj SjjSlLa 

jjC. Ujjll j£jj» tjC- Ull*il j.L^aj La 2/Llij tAjjjljjJI Ig'wjJa t-JJ *mj J.lalj)l 
l j 4 \ J<ll (jyJaj'VI AjaSU 1-iC LajS i LaLoJ ejj -v'u . l l j fl AjLa ll 


^ -» o jVill aJjAijii (_Jji.il (jJJ Ajua^LalLai! aj (jill AjaijAj liLia (_jill 

• a jslaJI e jill 1 1 ^ja UaA\ ^ JaJxaj (jjjls 


sc. -jkuJ JjSj LaS - final causality AjjUJI a 1*1I <■ iui&j j 

1 vk 4 \ ■* i j 4 a '1... AjjLa (jiulj lIiLsIxILi AC-jS^a (.IjLjlja* 11 jjSj 

J ^ lj ) <jj* 4J _aA tL uij)^». 4 (_wa*J 

* , < 

^^£1 Ajjjj*ia CjjIS ^jj-iaLall (ji I g );*.* <j' g' 1 ’ 1 ' 1 * 111 u' ^ 

^—lc —all JV^iVI AjAjj ilg-il) Cligjjl ^1 Igilt ^1 jj-aVl 
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jl jl j ^^iajll ( _^Lola3l (jiiSaJI j>a £ jill I^A lj£& JaLiluiVI 

0 

^ lOA jLaJj “—iLajUl ^ JjS jj* liAi^a 
dlj i symbolic compulsion ^ j *jll *1 j£VI i>° “S?*^ u' ^ aC - 

t-kU-wxia _aiauuijl ^yaj^a. ij tlA j£ Ia JJC. (_p3jSU AjjSall Lil i >>sl l f_yoxJ J 

? 

— formal causality —SI 4jkll — el jSVI liA i^g- ji .1 

t * i « 

AJUJI pj$ia Aj ls^C-I J <_jikVlj lAA Jajjj A-a£-a Ali^iJ A-oJ (jl jSjcl tJ ijl -Xu 

jj _a J_jiaJI (jl <_s_jxjj * i_LaC. (wulLuil e._jCa ^ C3USC 

LJ^Jj J I j. <U<uji— i (jl (j— Loj C . ittk J AUadlj AS-Xll jy» <*-L IjjjSsj 

4 \ } , n .,-)' afc..«l^j (jjJI AijjiaJ' (jji <ilij (^«j ‘deductive thinking 

lj_£A J tajlll aiA UujSJ l$J <jj£j J L?J^l *—’I * CSJ*^ (j SAij 

,i^ l aJ ■ ^el ' ^1 o ^^II Cil jj*iA ill _jl (jlj^VI jl *■—i l I Jjl * 

l__g_lajl j_) v ' 1 ■ ■' ' l$Ha jILo i. )» i*nl >*M*> 1 i j_ 5 -WI _>mdl (j* 1 &_j 3 Ltilc. 
jn’i Ajx li£_jLu j)i iaaijj ‘ JjLlLJI Lo^-aCO AJVlkuVl J jSLjVI 

_ A J JU (j a li- jila ASLa_)la}l e A$J (jj^J La Ullc- — i_SjlgJl (_$! — Ajlc- 

■ j~.ii V, (j.. l ... 1 (JSjii—J ^ "'ll *jj 1 ^*1' ^^3 A.\,a..Jaia Ljjl i a f la CjIaII 

Ail_mij jA jjSjj]l (jj • JjSJ J L>®J “jW-ii*4*yi 

|j_gj oJj_^Sk><JI 4 »j;Lill (jl_3 loSAj tAjjUJI ijlxil ■Vj .K'l l Ajjja^all Jlxll 

A_ L Cl— OJ (jlj ( 5 ia. aOC.li]l (^Jl A^all (j« AjilaJl jjj*4 ^ | »g »» n ji-aajl 

.I^C.L-a 2 o^C-lall (ja Aja._jlj4J 
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^jLai kllLa j'liaJ I «!»"<■* jlS ^la^aVI (jl (jx ^^Jc- 

(_j_1] Li Ijj Aj_)uj^> 3I Cjl_pS]l jli i^JlxJI <>5 i bllll^Sfl-J jjioJI j 

tjJ'J- *^1 ^IjiVI (jx £_yj C5^ lj^£ jjU2j ojlall oi& 

A__sUa]l (jl j1__jjj iojSI _a A_uij£jL*a £-iLoj ^ jjual Ljajl <_ sLlal Lajlj 

«£• Jj_«j!l A_1 £■ _j*«a_ j La Ig ,.iaj /■* j-ojl (jjLui ll.la'LuL) tlljlSl Aj> J 

X £ Y _j Aj_>JI _jIa_)VI jj<# ^JLxJI (_£jj (jl (j-a Vij Ii£aj 

Aj. _uajC kllll_a.1 j A_ jsjJjjS kill—-lLaC. { j* Lailc Jaa2 t_$_y V (Jj-alL (jalj 

o.'iix a Ui3-i% 4 ^1IjjJI CjLo jLc^JI ArJlat^a o^g.a.1 j jjISjj Aj->. <.“ A nl £j 

* # 

lAjjlglV A-a^-s. (_£lj i.yi ,jx jA ^LoC. iii]j (jx V-iJ LajJj n'll-^l .T'-J J 

(J_Alj _jjsJI (JaI CjH Ijilj j 4(jll-aJ Vliialj tAjxalS AjaaJ I jlallj 

_j3j (jsl jaj ((JxaILi Lub_^C- > 1 Oau L^l (jLuJ (jjj-a Ijjtijjj ( 
t ; (_pa^)xJ ^Jlia f. jjjij tA^Jlc. All (jal jj l^>a_a (_yul CjlaJI 

•1^ J*l— J L-*J 3 i!_>?-» (__>*u]j Aikjlik 4.,il tmV A i-tln-i 

Py_>1 J_£ (jl 4 LlajC. j AjIc j_5_^ u' Laiufcj lAjjall 

A_! (jla-ail *if L..U' ^tlc. jJuiJ (^Cj CS^ 1 1_j-ojj ®l_>j (jl (j£-aj 

frljj ‘ -^1 j (_J j_)ll AjjjJauujI till(_gJc Aji^Ic ol__jj jl ‘(jJG. 

i-il A Jj^j kliXjll JaaS (_3 ;Lii *if llA (jilj «(jj£]l ^ allg inII ^Jlc. 

jj^jSJI J jjJlxJI (JS (jl il illlli.1 j 

(j ■ < ' f ~-V' *H » j-a_)U (jtiAl^lwM fr Ulc. Lii-Jj-ial lljl ^ic. (J^il llAj 

(_g j ^^)l' jjj| ^11 Lajl J (j^0^)11 pl*Vl>aj _jj l^Sk^a l l>«il (jal 4 jMI ligJ 
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( ( 

ljjL_*-al j;j -ajM ei_ jSHI jl tl^ia i_j jfr* 'i aSli^> Ji.b oj^l ^ Uxajl 

-jl jj ^ <_£.}_II ^-lajyi Jjaljj jVI jA bj ‘ijJsc. (jjjjja JlLo lolj^JU 

c jj _«j ( _ s _II 4_Llsj Jj3 JSj Aj&li JS JjaJ Ukaj La lbs jj-jc. 

^ 4jl j Jjjj] dlLbOjaij jl jjJ I g a ^jjJI AiixitjJI ^>=>-3 l 'l?t i ,» <*» l J 

.fJUl *lai js 

ti—SJA j (jia-a <_$j ^lle 4jJ jJI j* ^j^J ^ Ls^Jal j jiuj 

i_>Luj£l Ajjl^ol IjU ?ljLal j£Jj tl-la. <—Lp-aj (jiikjx jdlfr villJi j& Jjisllj 

Igjtx LJ Ljajl ._£j-aj jjxVl f*3j bj^l dlljjS]l 

jl (jS-oj jl VUiAj a£IjjIj oj_oj^jj (jS-oj ,_gi bl^j ^g£i Ljji Uib 

«■ i j. ^*il l j^ 1$ j^*j <Vjl t—lLuiiSV (_5 jLJI jlixiui'}/l j* lcjp »l 

jl 4-boi_Ski jj-ajll jl (jLa^-^1 * JS*11 (Ja^VI j i __ s -L=-Vl 

4j£__p-o]_sJI j 4 _j3_^uo 1I tlil jl_j^i s H jjSI Aa i . i A jjSj jl jlS^oVL 

(JS ijji ^jjl ball jc. t aL-N rfi JJC ^1 jJI ^aiUJI jj^J V LiAj t-LalaJ 

J'V.^ I I ( J aUl l jc. i aV*^ * jl t4jjiJji] 4jI/'a‘) 4_uJ 4-jliLeu (il^p-Ui 

t 

i ll i .iV — ~al l ^3 ^■ Jajj Lu*i oI_jjj oAaj 4. ^ i, n<n i_)2 £-o jc.lijj (_gjll 

A -s. II ■» ^11 A t'n j jl i-ll 4_pu2ljj]l AjiJI j« 4 .a~i>~‘i ji-aj V ^20 ^Ic- (_ yrij $-) L*J_J 
i * i in t bjbjj A i*i jl j 11 * i. .i l j n I ^i^y I jl “ il i>jl» -°H 4jii , /aa . 1 1 

(J_aC A^ua ^ lalkj ( *_j-iji Jjfaj ji.i j^» JaLiill JaLajl t_iS jj jjJ (j^sLiij 

4 la' ■ .i ■» AjaLuOJ 4 t<aig <all 4 _jLo*JI jl <—Sj_jiall oj* ‘ L^j-o 

\ ^e. ^ _ _ AjjA ^ ^ Llii I J£> i i^-1 La t LjjI ^ 
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Sjiiib Ac.jiiall front-heavy cognition ^.laJ Jiill <h \a aIiauj 

(_)_)■> ul ajlc'y Aa».LxS UjWJ (^jJLaojj i AjI J>jl JaLjiill CjIa ^ g Ja." (j^aill ) aALa 
vilL—iA jL £3 jjJ! £-a i jjuaJ jl (JjjlLa*! AjIjaj (J£ J *IaaI 

A__j1_jC. ul limajl Aaj dJjj j-a jj jj (jjj jaj j cj^ocl IjiA. UlVi.a 

lAAj io_^al j»a]l CjLjjiuJ AjjjSJI Ae. .wl l j| ^IjjjjU Aj_^SumJI ^gjbuall Ajual_jA 
o jjaaJI A«aiL*JI j i^juoii Aj ^kjXA i_)jlwiV oJ)Jaa Ajw*il->^ ^jjjauil jA 

• jIJS jjlc. £ jil 


A sUj jJS ^3 aA^jrk^o]l aLoLuJI Aj^b _jrJI jjj jo Aii-a Ajoj_j 

A^. jj V Aj i j^AjaII jl jj -1»H ^gJuiJI £• j jill AaamA jl j£>u La ^gA AjjjjU 

Vj 11_JJJA jl l_ SUC. jl IjjjKtal Ljjj Ijljj Sail: ~ (j-ak- AjA^. ^ tAilSi 

^A_yuaii <■ ^Jl ^gLjljll £■ j__^kaJI lAA ja Ja^aall jAjj V Ailaj Aa.jJ 

^,, g.'iY'i jl A_jjKal j tel)j_all ASjxa (jl 4(j^li.bU lArk ^ ><~i~> .all _^mJI (jo 


j—S-oJ ^ A a ^Lxa ^gA <lAjj*-aj jA*jj (jjJI AjjlS^yi ^gA j aLpJI cliljjik 

c^j-^Vi gij^i a 1 ^xj lj ja(J jk aj l l (jjjla jC- VI (jaiill IgjjjC. 

it 

jjA—J U^J ‘ lMJ J^j o^uij ‘(jljail jJlj «Aaall ^Uj jl j£-aj 

^AjaaJLI J&l ^gic.) £3l_$D A i j-i^LLa]l sAj^t all Aj£l*JI eAA j jsski ^^ic. S^AslI 

* t € 

oA_A j__£]j sklxAjg AmsSJ e jail (Aj jm £»o Ajllaijl aJojIj I t aTi jl j^xiJ *if 

A j ^jl^)A3 (jjjjkj ^Aj (xil^jll JliLVI I g S > a*i^j ^gjll frLl»iVI 


■'laj ^gjJl AjC.Lala.'i’l jl jil'j AsiJI o J)J_)C- (JjjaAl AjulaJj Aj^a^S j_ig ) 
AL_Aj A_Jaj ^gjjVI j >-j(jjia .J (3^ AjLaC ^gJI LaxjfSa 
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LuQJ j i ( JISlLuLQ ^LLaj ^2 *- oIaJI ^Jj 4 IjjlJ*\ 1 

v pol l \ ^ 1j \ -\ \ \ ^ AjS^LJI A-a^laxftl] o^-Laa ^1 

^jLJull I ^jujI (^JkaJ I^A »1 Axla (J^Lkjijl Av.q^Jl ^jjjj & j U n 'O l j 

Ind 1_45J tAjJ)jQ_^]l dl j-iall j_jLj jji ^li]l ^gJaLiJI ‘ jjSjJl 4yd>yxJI 

0 

_^i_oaJI 4JIa (jl^c-Lj ^jsHum Lj^jj. s \a (jln.nl <ljLa-a (_g3 ' g l\n ^yll J j g. > 11 

I c 

C- 1 ja l 4 „ 1 jj l -v /" j\ n*\ I S (j£. 1 ‘ijg Vi l^J _j‘ -»«*^ V (JLacL S^o4aj1a1I ^.j.! 1 ) ).ll 

l ( 

pljj 1 ^.'>' N -' 1 f“4 <j-aj (LjJ j-lp La (_yA ‘A..&4AShJl dljul 4jl$jll (jL Lbj&j l 

jjL j" <_-3 ." 1 Wj c_iLaC- 4 L.I 1 Id'Ll jll oJjj-a ^ 4 » ’i,. di . . \iri,C- ^lid 

.djLl _)Sk$\ ^ic. j»jl5 "iu i 'a >a i*L 

y. LoJ Jjjl _jA Lax bJjJC- (JjLjj _y& (jli. i^Ll j. ^^T ioll jA ILk 
diLjjLlI oifi. lld*_xj (Jitll ^jLlIuUj t_yijl db£ jL, ^gi Ida _ya lifcal 
djl_jJkillj y_all dad. (_y ^yajlaJI pi yJl _>Li. 4£A.ljya] o jill i aj (jl 

j _ 6 4du£ya]l LliwyJuVl J jlijc-^U ~lLy.ll . , i'll 11 (jl Jljj i4£jpuLall 

< ^ , < 

^ic f- la.ll ^giiioL (jLada (JaI (jx 4j jiLc. dil_^JyJJ jjLaLj La I 1 a 1_jLS Lagjl 

4^1 ■*. LLtSjJ (jl 4j jxyll La^jl jlal (jLajj 4 bLaJI J^x V'l jl ioLaJI 1j3 

(JHj 43—ill J ylatjai 11 pill J ;r. Jjl AJ IjyJ jldj l l_jI!u£V 1J (jya 

1 jj<aAJ fj txajll (jLaS?l (j-a 4 £jjj (jittAJ 4 j*j SLa 4jdaal ^m:1 jjuj_jJI 1 LiSiV l j 

jjLull (jy (Jc-UjII (jl _^SLL jJ^aj . 1_SlA ^L p!_ jaJI oLa jj-a L3 jIa_o ^ja 

<3^ cA) -^*4 diyL ja (j£j jJ (_pil LajJjjjIIj (_^yajll ^jilLlI 

ijjLjil IdaxJj I jjij jsJUl A^jp. La djl 4jjyayll d>LajLiali <j>>» ) 
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i' <1 • < <*11 ‘ ; *|j ci' y 'Ll l" <1».« ^11 ^ya yja I jJC- ^jl j 

^j'i ^.o il l cJLi^all J eLaJI ^joj ■- aU* o_jaIS i "-I cy A».<r»9 t jLti 

^SJjlj (jlj J Ajj-a_>SI (j -0 Aai JjZi (JiJj LojJI jlaill J] (Jau* V 

(JSj i_jjj£x tiillj v _)jis »» Ti (jjll (jjjill J£ 4fLo lU^ 

(JJ3_jj!I i JuajluU ^ill cljLaj^hio Aa£&ui (j*a <—Sj^po 

( j_c ( j/ip- l uj|L»«- I CjLa^lc- (JiLa j i jyaj£ Lua. 1 imajl (Jj^Tu tlgjuj 

i^A j '"ill <. yy->y jjSf Alai! jl Jjj 

. J jJI a^jjLba 1 ji Irsl ^Jl*J! ijc A \j . \ ti l ^ iLajll 


A y'yh jll oJ ij_1=*_cJI diLmiiflll -isJ jA *'«; Ajuu _jau ^ic j 

(Jdl (_sj*j jaj tiilj ^j tL uIaI lj.i£3 jjC- Ijbl oJ_j^^a AjlM ~v a^.i~k I Aj^JjujJI 

4 j_Jj_ajll »l j liA 1 Ugj Lul jl Lajj 4aJfl3 ^.iTt-s '1 liili ,jC- JaIaSI 

^Li—la Jal _j jJjaj alI^A J3 tAj La_£/La A j CS^^-J 

• j i_Ji)jj!iu ^ya ojjj-ojj La-a 

U V ji ujiS J 


l_!ajlj (Jla AiluVI ^yc a_^?C. Aiailiil £LJjtj ^^Jc- <SsJj Jlj*" 1 

J L ~° ,j_« J L° ‘ A^-Lui ^2 ^LuftiVl O jjj 

La 4 Ac ^jL-oila ^C■ _jll (jLa <' '1 UnjLa-a<a 

A1 ■ ^-.1 1 vljlj AjiuJjjl A \*H yy)J I ^ya JLiC. IjlA L>V'~> 1 

J_a 3 a ^ ^c j3! Ja ta-ilU. ^jj J_aa .jj tagency AJUillj Ja*JIj 
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a jlUi ^c. j II ■ <aSLi <Ja ?epiphenomenal Aj-J.oo Aj_jjb 3jaUs _$a 

Jal_oil A &jj (J A ?4 xlj 4 j^2i ill jig ^l_jiVl (Ja ?^3_)a. SaIjI jl) 

self-consciousness dilA-lb ^jll Jaj f^jll Aiib-« dibjA**a ji 
CS—® UJ—S- Jteil <J*J ^1,5* (/jAja. (jjS-o 

(J ii dibbJ _)3jj ^AC- (jl ?iaSa AjaJI **>l i*KM Ajju ^c._jJ| <Ja ?J5*1I 

. If- J ^C. j _ II AjuJhl Jaiaaj (Jl ji V (_5-A1I (jJAaJI Jal^JI aSjjJ AJiuiSM *AA 

j *111 _jA ^JLxll lia <J£ Aljli. (j<# iSji c$a!I jjjIaII jjlaLall (jl (j* ^C-^ll 

4 jli lAlluiSfl sAA (jc Ajlgjll AlaJ (jl lajarw (J-alj (_£All (jAaxliJI 

C5 _(jiL < _ 5 Jc UwJ liiV tillj fbiaall lAii jil (j-o >jw*< i i». -->11 jAjlj 

.a\LiV1 «A$j Aji».) La* 

_It 1 a j% A-mm j>all 4jj U .d l l CjU jaII £ya IaAC. ^ji ojLi'j/lj jjAa>._j 

3jj—J (jJJ 4iLuVl oAgJ l_jikj^a dole ^jC-jll AjliaL (Jjlim ^gjll ^ ole <.* l-> ) 

£ _ s Jj AAAl^JI Ajg •>II sAA (jl J^OLallj t^r x-ill ^aistllj ^iuilall (J.wll tyua 
(j_« A jljjlall - ^11 I gjlj _ja=k , _J*UI lAA ^3 AjAa> ^ya ^jjSjqll 

ladealj qJj-qIj o_Jj)>mI->IIj (.jL-aC-Vl lgJ_j3j ^^all SAlAaJI dlLajLtxll 

(jjLaJ y jl (JjUu (JJAa (_jl (_yllJ £t-all (J-a& AjSjS (jC. liSjlst* diAlj LaJS Ail 

j _ A£l J ji£l lj_)Xjuj LalS t Igjduai c .-ill dlLa_jLt-all A^JLla 3_^£&l jjli-iiu lAA 

3j ,;All (je AjjIaII vliblj^ll 4-aa.jpJ Ajiij ^^Ic i^Lij (_jic- lii! 

• j Ajjbjjall Jkll JjC Ajjj_> aJi dibl jj ^gJI 
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{ 

jj j -v j La»a iAjlxJJ .^C. j]l <U£j^u> jl i t l 'k _)X-j 

i ^5_J ,: ~' ^*J1 _jj}aij jC. i _ j* 4 j . n l rs I I «. * l l ->4 *« 'ttl l t^IL j_jJ 

» -»j a jiS (_fA j ^ill LiL-iaili 4^Jlji-e] L«j» v " ' .»>■ ■' l __jjl jC. lXui»3 

4 nIm Ajjj\jll I j*a _jjiSJI jlii viuij£ t j j^ a . 4 ) j_a$J _yso ^^Jc 

ALsLi_II ^JiLui] ^ Ijjjl j3jjj jl 'iM l$-ljL£ ^ < > n\> jl V jl AjWJ ,_s-lj 

j j 4I I . ,1 ^ » V a- ,jSlj (l$J ^Li-aVl ~j-"- < __Iill Ll)La_cls-4li 4^JIa_*1 

recall (JaC. jjj 4iDUJI jLj a_^al*-oll (IsLisliaJI jl *_Sjsjj ial3=“-® 

^ .i ■ r, toJ_a. (jit Ig-ia j£ 4_al£. JiSy S\ Jli 4 illlvtJ 4j j la - a Ijllc. ^>J 

^_Jl jjii—jj (the binding problem ’<*-4^-11 -bbjll bile. ' 

~~V \"i l a •‘s jj (recall dAli j£j jJxiLal Ails" »mfiB A J-i><i iVI jj a^ AjS^i-all 
jjSjj V jl£ jj J buJ AjjIjJIj V(jaSiil jC- ^1“ * JP* 

S I^]| ^lr. ^ j.--,.i l"'ll A l< ajLixj ULa.1 UJ jLijJ (I^aSuLji Jbo I_jJj£ 
4 sc ^ 4 jjx a 1 1 AlSJuJI l$jl ttbe grounding problem 

jl£ i_jt£JI IA& j4 _jj£VI J"»mdl jl ^jJaljj (£iiljll (jAJaJ UaLaJSj ljjl£sl 

i__J^ i*i^ « La - j 4*\1M 1 aJSaJlaJI jSJj . A^lill 4 K .* ^11 aJA jJjluSjj 1 j\x m 

A.Kwi a ^ _A aJAj (l^J Au^UJI l^j'lilSAa l^J tlul£ jlj (Ajjliill jJJj 4jjJ 

( i 1 '^jjliii jj bjlSal -<^"l l j sLislI jc. bujji. (agency AJUill 
tji.A-.Tvyi ^^—jc. aji—SJl j—c- Axc> 4C. JjSVl ((J^db Ai^all Allij olkj 
laja. ^^aVI 4j0‘„'sl l diliUJ ^ Cul£ Lwj AjJUiJI <ji (Sentience 

t 

VajlJ Aj_^ Lil Ja IAJLuuj j4 
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jjlahjft (JjIjjlaII 3Jluia (JS {ja o (ji 

Aiua__ll 4 _I£j AjjjiLuiS/I 4JSjuLall jl Au Jj-li. Ljajl j u il'^ll lAA 

UjU3c.Lj Ailll SLij tldjlli (^jjl A&iLxJIj <4Jl]]I (Jjwalj oLuij 4 xil-^ 

jl LujJa. *'«“< Igji ^ to a) tAjjuilxuVl AKlall Aj^ylajj iijlio o_j_jjuo Li jA_$»i 

j__j£I (J JOaJ (JK »al j* jjjjJI hi)jj2 Ijjuiijj LnA j IjjuiG jl ^ j9jj 
(Jjl_ jjII jl (j ji Ij5Laj tl jjjjkj jSSI (JAqj (JlSuil ^yll 4 j*5Ijj Ajjlac. 

;Aj^uLui^/I iK.^ll jl ya Jj^jj AiSJ 4_)jjllj]l aJLjiaII frljjl Ajjijl (jjjl 

(j a illlj juu o «t J . w~i j3 ^ ^.^all ^C. j]| AjIc- j»jSj (^jjl (jaLuiVl (JJaJ 

.A il *u-iB CilaXJI 

r- #► 

lliijjAjui A jj— J <—1—1UJI ^ IQjUJI jjjxjll (jl (Jl JJkij (jl (^ J3kJ 

(jtj (Jjlsll (^£oul> 1£J1I (jjjlSj^ll ^C- jllj ISjJj Ualiijl JbuJjA (^C._$]l l-il All jl 

JV^il U.V1 (_j 1c- (jjjjliJ JjSc. jjujjll LoJJJ teli'i/l Jja-a iJliLjl jjzJI 

jj—ssl jj J3 CLiljljjaJI tiljlui (jjij e^LoC- jA jljla Ijjc- jl »^V»j * l»»ll 

IajjCl IjjjSj i_j^I£JIJ (_5 jjlwill oJjS (jl jAjj jl SCjjI£jA f£. j ^jic- LoLoJ 

A—Ljj I_JaLul I_A jLuC-1 £juau (j_^i.VI AjSljll 4jC.Loia.VI g-ljjVI jA 

dll j—L-k.ll (jo (JjLoa jJsj ASjLuLiJIi lr.1 iU'iI lnn*ij j’-jtjjjl j j.-'j <(Ja*J] 
i jJajjl jjjj (JllljljJaJI ajft jjj £oall Ajjj 4jjjlii]l (jjl jill jl j 44_dLxiiVI 
(4 jjjjVh-iII o-laJL: (jl*jj Iaj 3 jjLo (^i kllxuaj o^A ^jl^kj 

»j—A ijio jj*J UoC.J (Jjaj V — (j jk j a. <• <1 mi'i^I Ajljln_o ^ 

Ijl^Li—uil jj-^—JJ j* jaA j^Ua IAA i^Llill { tjkoSill AaMJ t5 jll o jlajll 

, jkiall J] ojj*j j ill cs^-jjl ^ jj tj« -laall J l_JSJI (jtj j) ^IjljajJ 
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£»lj_&U ^>iiT) ^jC.JI (jC. ojSfl (jl iiUj (ja ji&ij 

J_) »^.>i Jl 4QJQ-v jiu| Jj £- J^i fJJA. 1 —L$£jjIA J4 lllljjJull (ja 1 Mull 

(jljjaJI (Ja i JjaJI £tjJjll ojajil pLuiVI 1 * nn, <Ja 1-1*4 JjSI ^Ijl 

J &j V^ lJ 4je.1_j CjI_JoJIj (jljjjll Ja VUluJI SJjill Ujl.Ina Uc. J 

i j_ J Ja_9 el j_J (Ja ?Jxa J <suJaj -ii& IaII (jl*4 _pjl (jUa _>*4 

j <~- C)1_Jjlll J IxualJ _jJj4_j *lj£Aj ill£Aj VaS^juj elijl (ja bSvHl 

lid_ji jJ_JJj t(JjluwJI olA J Ha (JkljJJ (jjaall J^c-jllj (jjaall etSill 

4_.LajkJ j_II j^C. Jl <_£ Jtaa (jC (£Jaill limi t,a n ti (jl (Jaj <4Ua J»«j J* 

(jl_ j ^_mj 1ila tel£jll jja4 (jltaJ biJSfll Jc. jji 13 jiSfl ^la-aVI 

4 aJl*A o j j >1 (jl e^)— Ia 9 (jc (jajj (jatjj t . lS aall LLdSb £lij (J-JI 

. 1 >ia.*i Jj£^| oJ^Ji/l _JSJ 4j&I j" (jjSj (jl (jSLaJ 4 Inj tM il l ujIaJaaII 

-l=i. J Jl :i_jb^ll 11 a J tliljA Sic. IajSo ela. <3A Jl llA lil4*J 
4_aJUa 4_uS S.ll__jJ Jc. Itajtalj (jj t a ill (Js*JI jjaj (J&aj 

_all 4. .., J t r, >. j l Axil AjjouIIj " j; Ajla.’yi (jl t 11 t!~t.l ?dlLa J*all 

JJ c. ( j ■» (jj_jLA Jji -la. l_ya. J I Jaj $4 a£a AJLuia CjLa J*a 1I 4aJl*aJ 

1 1" <1 aJ» ^1 1 4j^JI_xa] ojSljll Jaj^tal la._j tUJ.ll (j4x_u ^1 t ibl a* ! ! 

i"il iU»H jjj_Sj ~i jj »■ -»» I' jlsull (ja 4 'ijr. jj (Jl a*i*yl <aJ 

JLd—jVI (jl—lai (j—1J LiljatJ ,ji la-tdl j (jajl J^lj iAjIaa JJC AjjaJ 
U, J J .i J_ja. J ^ill j j (4j4sjl tiiij jjlaJi JaS3 Jiaj (_J Ja Jl 

-a * * 

tojSlillj 4jtdH. Ajjj (_5j Jlu sjjjtAa j Ldjl _J.I 
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(*—ubj .13—a-a jjl a] jlS JjLojlxxll i.,' blaf- Ajjj Jlaj jb 4_jbSil llA 

<^J— 11 j<o l .M-UV1 jl JlLcJIj j3al j ( jjxjSI _j jb’i j £ ^JjJ 


jljiaJI Jlc. ja bjLawjl J<ijlil| o^Sill jl 

A—JJ^i AjuiI jl] l C. jiSajja jj£j jl j£xj La 3 JljxJI jb IjSj Lajl 

ja A s’ i '-s a Jalajl jl JLlliUai jba^b jl£ 111 LaC. Jl jjudl jc. <L^aio 


A—JC-Ij ajb gsjji \ 'm->: <jl (j^4J a JJu£ £•! jjV ^Ibal Aajj ' jH 

4-1 jjx —i £IbaV A.’.ji <—iT.il AjjLaxali *-" <b‘< Jl ^3 Jjlal 1 A^ji lajj taljla^aj 

vi] — L jl Ja QUIj 4 J — a~ *■> a j__al lil jl ^Jc ^bb ^»l£j j Ajjub jb j 


A- jS'l AjaS <.“)'-\l)ni<-ia ^ tlSill C. ^jjl ^all jjLjj 4_n*_aJI blbjlaJI 

A J_j jll iJjJ Aa-albj 0 j- bi^ 4 jj, l .ci 4 ^ ^ A l 7 tijbJl J 

jl J*xx—sVI ja (_jl j.ly a jlaJI alA 4-lm*4 j (A^a A jail AAC- 4L«1...• i 

A , l-mS 4_J jJi— Jl oj —bll ^lAabaiiV t—S^ juiLJI jjLJI lllxjbVI 

< _ s —Jc- (J a»l b ^ j_JI aK»m x J^. ^^11 ja V-lJ 4Aa*J jlj 4 j^LIajl 

ja m— j! l$jl 14 jA&all ja ^-IbaVl l *~ Cjbbila]l jl t-jbJI jl c- lla.>JI 

I 1 

{jl £jxij JJ S ( jX- j]| ja (jJulLull <j jiuiaj £JxJI Bjjla Jl jj V CjjlS (jl J 

A__aJlxx {j—a I ^ •> 4 0 V 1 A ^ diba S ^C.Sj jl jSxj 4 ah-s. -'ll ^1^^) ^1A J 

(=>L*JI (_^saJI {_ 5 ^J AjuLx IjlSal ujl jpC-VI 1 -iA j jl jJj tl$il jli .1 J CjLa jLoJI 

LS^j} ‘Aibkxll t^jjjiJI Jb (jjcij jjli Aa. {jl Jl jxJI Jja* jji 

jj—lA—3jiJI Ji.lj iJj^abj (jb btlj jj^l V JaC-l jja. 
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^ *" jjjj Uj Lcl j jjSI V ^jjli j jlitj ojaLIo jl v Sftlja (_uail 

jj£l V (jjjli (JxdS JJC jC jluijl jcbla (_5 j jl jja. jjijli tiljjSk ("^Jl&II 
' ' *■ t- « ■ j (JjJasVI jx (jl jx ^»E-jll ^gJc tAjbjjj jl 4 jU.Uia.lj bcl j 

1 _jjj£sj jj Ijlx jblaJjiix jijSall (jl ^jJaljll jx jU "tillji^l" ^llamxj 

I44 AJa^ahxll i_ijjlall Jj£l liljJJ jill i^' 1 'iljj-N.II (Ja i(jLu>jj (AJSuIqJI jbxJ 
^ j (Jxlc. jA lilljj’yi (jl jl tbcj jpSfyb A&uaj (jl bl (J jll jjJI 

!oJ&*x (^jJajfl jx I 4 J L ? jC jll ^ ^aLuixS 

^ II -*»■II ' t 1 «« ■ •■ *» ^*' Ajj<xj1I (Jjj-aS/l aJLxx (jl i_ljj Vj 

(jjua 5 j (J jll jjlixll jal JjjVI »■. nin.l <ilbj t j&jll Ajujla jbxJ t T .l l i fabxl l 

(_jjl— ill ..all (jl £SxJbl jj igj jldl J*JI (^2 I jjxx Lxali» llui AxJ jL 

(J__SaJI jj_j (_yjl ill ~j..x~'ll 1 Jaijl (^Ijll jjc j ^cljll (jjj (^SjjulJI^II 

I jjJ l__iajjlj Ajjjjil djbl jjll lLjjI j tAjljJI Jix AjjIjj^JI (Jj9*llj jj*xjll 

t5 C j _ 11 2 . j A. 11 4__*jjiall alaJjl (jjiljll AjjUbll Sjlajll Axaji ^ Ix g x 

- *• ^AJstj jwull (jl jS jj jl jJj 4 jll tiiljjll tilij (Jllo tj j*xj1I 

(jjLui a.yi"J (^jil A_Luiill_i IjjJ I4J jl jajjixll jx ojlLa. ^1 jjl ^4! (jx 

I4I V AjLS «Ij1jI jj (ji jSlj /personhood A ju-v^ .a l b jjxlall 

—ill Hinduism aj— uijj^l J—la (jx AJj^ill AjLjII till Jill jx ji£ 

jl j_ Sxj f. jxll ^ JJ jL Vjjxjsu -laj ^1 JjVI ^uxli jc vljl jijKx jxxiaJU 

j*1L_j1I jb jISjcVI jlj (jjlxx "i3Vr Cjlillll jx JJC (^1 Jjixa. (j^axSju 

_i&ll tillj_jll (gJc t^jill ftjjijj jxjA ojlli. ^Ijjl jx j»A ^AJ=kJ 

CjUI JJ=JI JjSC jjj kAu^ ljI jjLxJ ^_Jaj (^11 ^ jjj ^jll (jJjill ( !? -l*J'j 
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A. AjjjjuVI -liJa jLtsV 1 JijJj jjb-a ■■■' tilljl j t ill (J_jic- j 

J 'll j Uui Sjl AaJ Ia^A j t( _5^ol! ^U» II J jSjll jC. j»C.| ja JjJa jl 

a A —5jsj l—, a'\\\ — aW j f ig j M __)juall jl lal t_iUa£Lyii 

'i —Jl cjj ^3 ig-i £U-«Sm diij g-ijiVi (ji ji «(jjiVi z)Ji\ 

(jal m l (jJc- A j'jall CjLl&jjbiiVI a.2A (jl JLu (Ajjl jll oAA jjx ljib£ jjaViAj 
jl—a.-i'VI oJ1A jjj (jjfijll jjj/uli ^ic. A^jiij i ill»H ^ ^A i _ <l Wc"i, ,.NfI 

.(_yC jJI AK.aal Aal'i'v /ill 

Ajqm —lall . .„ilflju«?x_iil jl diVj_JLJ Ig* - ' ■ >■ ja ^ill JjIaJI (Ja jSjj 

**■■! — . Ka !*J Jalill (_jAa!I (^Ic a_jjla A3_^tall pie- ^jlajj S^^aUtall 

^ili i—ljiuiLl ^JlxJI V AjlfljJa (JjIoj <il j] — (_£ jj3 UjAa. la£j — ljj| ^1 

( j, ' r - (ijls jJ^tj ( 3 1 jW i-JJjl (,5^1 * U a m j A j> ?. Aai jl (. , )m-J ? ’ij-v jj 

( ! S —- —j ji j -. ^ < VJ aJVIj J**-U (^UjII (Jjl.lj t3A>JI 

^i~\ i l Ajq.nUll loUaall A-vU x a A1 jl -v ^ (j_jA) Ajl AajC-l ^jjl uiljj . al ^,-,< 1 
A —jja ^>11 Ai^jtall IdjA^i ^Lljlj (jlfl cjfcl jiall o^A i «lA- ^jaj jill » jm^I I j 
oiA J£ (jj^ia ^ jojil jUa] £jJaj i&Laj jl Jafyl c 5 Jc. j£aJ 

( I t 

A > jVl jl a_J—^3 ^—1c. 1 gajaj> A ju a gj.-.ll oAA jl ^jJal j (CjLu^lloll 

l — ^La S jl _j t ( J - ^a* J j& Ig i <-nM jjLaJU ^ia!I jl (Jitil jaI^ jal Aal'i-s. 

lg ‘^i —*J ( ^—ajj i. *UAJ Ajjj^aaJl j AjJojIjuaII CjIji-aSjll ja 1 j j■ --» ^ jllmj 

A—iaill j —a Aj-o—I aHuaj (_jJ _11 (jjlgJi (Jjjl jl ^-llaall jl ^alc-lj tlliuu 

CjL'jImi— a ^ (jjli (^Lii ^jc. Ig-agJ ajjj^a jA ~ j^ajll Ajj_jiaa]l 

, ^jJjjxjjl J '1 a* 1 1 
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C_1_Ic-V -*Ja 1I ]l jl • jj^lj-dal J^gj] IjA 

A jjUall j A -Ujl jill A* nhll (ill^l ^L2 j3 (_y&ju ^cxJI jl (Ji*JI dlj_^]aj 

jl ^ j jil :l ulj t a jia.MI CjLjLutll Lml * ill Jidi CjULuJ] 

^il/^JUuaaj «■ J (Jae- — Adadaidl jjUjII _jAUa-a 

I j AJaj JajC-l j (AjI j aji.^ll (jjlill t^^x-aL V — ^ jiSxj(_S J^iij 

La jit j (JjAajM <_£ jiuuj «* ua> { ja ^1 A_^.LvJ Aua&ll j (JSaJI ( _ 5 Ji jg.i^a jl 

Juh_Jj j-..!ijS/l 4 .> Li —a (JfliuLa J£jij (Jjljoj jl Ll« Jalaj 

IgJ *«• x ■ „jj t4$jJh]iiJ| AjSjjISjaII l«jl£le. Aimillj (_5 j^jll j ^ r. j. >i 

ja jj^ja.VI jJJJi/l j& <■ ^j\ ji^.j(_g jjj jjjxjll jl liljJj jJjLj lift 

_1c- V J A-l jajl o_pSli ^ (jjli ^jJc. -Laa o.l 2 ».j (Jxlkij AjI i -Jia. 

I _gj jj jl jS^u i** J'iIj^II ji Joa^Lall j tAMiaJl^jJsjiJI LlaJaal j^Ua^l 

( _jjjji (iilljj ^C- jll (j-ojL-aik. JS liljUu ji jjJ Aj£-Ij JjSc. 

J3 AjI <Jj (^C-_}ll Ajiii-a (JjIjjj Aliill a^A j jjmij jl j_jl V 

* » 

jU jx j 4^lj_jia ljuaj Aj I'lj-iti-Q (jjll aL^-iII iljl j dDlS-iiudl f jtfutj (Ji*J 

_1 aj_Jj> A ■ ~ -S.U A__uil jj ^yll ajC-jlb Igjc. jjtl jl j£u*J ^jSa 

lilljjyi A_*_nJa (Jjl XU ^—ill j IgJ eljjSVI jucxj ^jjll AjaI jJI diluil j-lll 

.AjIllojJI dil jjLaill »2A jluii LS i 

j a. II jl J ^^JC. jll AJiaJ ^jISj^JI jjlaLall jaJ^-all (JjJallj 

f 

I S a. 'n ^ (AjjjjpSJyi t_Lul_jaJI (Jilj t^ill 4-jtmaJ I Aiuil 

j « JilLi:j ("software jjj idajjJI" ^-ol jJI ^ Jja*JI j! -L^i a j4*j 
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"neural circuit —*JI jjI j.iir ji ("hardware jjjJ jl$ll" jLwJI i_£Li- 

AjjLall 4 j 1I jia.VI oi* jt ejjsua A .*, us* (_£ j5l jl jSilb (^ail 

1 jj 7 ^ 3 ji CjJa.j (aJI j- jSSI u^A JsaJI ji c$i) reductionism 

(eliminative materialism —sJl&l ja ajjaia <jr*-** ^ 

i j ^all j tjL—Si&Vlj ‘ v "* (JiUJI (Jj-a l_}l£sl jlj jll 1^ C i» ‘ ^V' J 

A ■ * al \ „ > V- 1 'l^r. 1 ^ U Q ■ .i i j I ^ H * lAjJfcj _j_j jl (JxIaJIj 

^ II 4_ill t^j|j_^La £ilLi-al I 4A jjS J j t4-i3^*aJI i l l l jlfl»l l 

jl ^_ II IgjLi _i_<al <_liO _ Jj (£S - all 4_ Ajjj^ill o^LiVI tljl jlaC . 

(^iljiuiij Vj ^ U mental is tic <Ja*JI tlAjjkj 1 $j JjSj ^pll <.iil. rv . lK .- nai l 

. jVI I$-»;«< V litej jjSI ^all ujU1o*J 4SI Ji AilaLi. 

A A »ll £23^)11 ij jluiall jjj a£21a 11 AjjLaa La I jjj£j 

aJVI CjLiLlC. dllc. ja>a jAJj Basic liLjLj C 4*1 Jja ja IwJjjjiUlU 

jj_*jj3 (Lil 4ill jjf»V I 4 j* 2^)1I L-bjl _^ll 1 _jiV ■AjjuLillj jl ilfrJjJ Vv j ^g-dl 

“ t 

i-iIjq ■*. j_o (J-ui^Llu ^J! b^A <a-»^)JI vlAxJ ^IjUtj ‘-’I <a3kjj V jl 

t^le-Vl ^_g jj.Mi<ill 4*1 _)ks\\ it I l i.s*a Ic. liti ^^jll 4lVI JjS jl 

(machine addresses a —IVI jjjlic. ^y L <^11 <ilL eiA 4 *>ji 
ajLj^l (JLujjI j£*j i* 'j-^ ia^jSlill 4 W a ^Sl^ja ,\W“) t _ s all ^ls_jVI l _ s ^ j 
ajL*j—J jl jjj=>^l jjUa-xl' processor operation Ji-ioll 4 jL>c. Ja^iiil 
ji I_iA JaaJjj (li^Aj processing A 1U all jl JjiJlill 4 jLuJ 4jj*a 4^iij 

^1 (4_acVLa VI fj _A La (_£jpniiall Aju&j OLalSlI JjSl 4jtH\j 4gj.li*ill 4jjJI 
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->j.ViM A Ij \ \ JjLmij jjx ji£l I r. 11 .'ji IfriV sUjLoj 1 j- Vtl o • -il j5\AJ j i. JilLo Jljji.1 

A _Sj jU A -j-> 10 aJjLxc e AA i_Ja j£Jj lAjjl! iaAAa_a CjULftC. Ja-lAlij gJUua 

V^xdl "cljlAaC-' 1 £x» ",_5jltiLall AjLiS j" Aj 3 j*>Jl 

Ij] l—a (jLi-i ^Ljia Ij:>l%J (_^i j*-xdl till jA^I «.La]c- jl j£j]Ll jjA=wj 
j»l t l—J j i .ll (J ■"<~- Actjib JiSi j^l ^gA j£sll AiT C_ul£ 

JLJI ^ (Sjyj L*c- a \. .*.11 Lijl^ii. jjl 1 g jl»« _y—' : 

(jl . j)-»YI !_]• ■' »j jl ji.i jjJI t ft j* ^ -jLaj (jJA. oj ^ajl l Cjl j3i]l (J>li 

I C I ( f 

ij—A «j—.ii£ £■! jjlj j^l j (JjjJI jl iil]j 5<-jl j»-a jjjl j]l jL AjUJ lAjjC jl 

x j^->« ;_J lx ■ ^ jo £ jiajj (JaIaju Igjl jjc. ^Lia3 lAA cA_jA.HI dilc. jAaj_JI 

A _jAaaII 11 £j_ia_ j ^^jJI ^?.>tll jli j*j * ^j-ijLaJLc A .lu ja_j ^^ic- 

Lojl A_iiA HI i"'l 4la£xa jl Al.'Aj "IaI j£I" Ia jlHic-lj Ajjxjll "iAjIjIxu-xII j 
l g jl tA^Jj (jjj«uus le- AjLiLcJ c' lljl-nr- <■"\i,i.ll iAA (ji jA j K. Vigil ‘jJ-nrxJ 

_ Ic. L&AJlxI jl A_COXJ (jjilli-4 jJJjiul* ^ic. A •!\\*\ . IjLll <y> 1 Ajji CjlfrsJ j 

. A i ^->1 -v (JjLujjj ji.^1 

t >ka « AAaI Jl x. tj.il-s.ll Ajl jla l xul i gk JiLall jlaiJI jx» Ljta. j] j 

A Ij . j+\ A '■» -. j HI ' g"t jjj jl£ j i"I j j »0 j Ajr.l tU'l <_S j j^JI A .\x ,,,;"] ^JJ 1 '.l 'x> 

‘"ULoi^." jjj£J] jl^xx AjLaliLxl] ^.olaJI J j-^:JI ^ .. xv x i l j jl AU jSj i l-g-iS 

“ J j—^—3 £ ji-xs j^ijLxl-i V i 4 jA jj ji jlxu CjULsC. Aji A j=xj 

^_2 ^sA IjA j t: " i l •. >> 1 ■ jll jiil jSl ls2j A 1t> ,Ax> Ali ■;!■ ■' jxi j»lij^l jyo AjLaLu 

l J <■'' Is> ^lill ^wiLojLoaJI — AAljja*x-ll] CALo^jJI AjLA jl jjj_ioj >Al j*i 



(j (j j AI (Jjlia (je alK< JaLaji (jiSj >—<Ji.l J (Ja_o 

I_gjlj1_yA L.ljuj Igjl ju A.iSi^a jjaj — ((J^> Jclj3 jl 0 aI_^i) tljLDLdl 

(j a I jA j (AAjUaA Aj jjij AJajjijV a jjAAll A^jAUall t" tl ■«■ .>all Ljl j aIsSiaaII 

U i >i~> (jiul "<_iL*=JI" (jl yA J A Ami -wit AjjAaJI l o. y~*j\\ £ya ji»im (jl AjLui 

A__9jle jIjjC-Ij 7 ~ j tl^.ull (JjjIj ^ylc Ls^y^ o jA3 (jliai VJ 

J3 (jjsk <—Sj^oLaJl AJIS La llA j£jjj lAjij^lall a.lg J IaAJa.1 

AjjJalj^jll >.*)l ]*»!•»'*> «a 11 } uLLafcj J ASjIIia] ASj^ia >., iluijSI yklyij 

tillj (JxjU jl 1 W<\ j t dlL) jLujSJI (jA pit j (JiJ J ilxlaj CjLujaJ tL)l.l=J ^ie 

1j_A (jl J_JJ tLjajI 0 I ■ i^ jLiajSII (Jelioll (JaLu Lojl 

(_$l A^iaJ j)] ~ A«jiL»M ^ £JSJ jjl Aj I jjlA jl£ La ^le Aaj tWi Ale ^■■■a'iH 
0 0 

£- —jas». (jl tU-nm j 1 jjLajS jix-lij (Jl jj V Aj] tejjA^La AjsI,i Sn\ (j*alj^ 

J jLalll 1 j *■ (jjuiaj (jli ,ja j 1 JjaLJI (J&lj AjaIS AjllLajll (j-ajLjaiJI 

A_j*l£j _j ^jjAJ je jiuJ jl AjLa (jA £&a]I A ojL >j £_q LuiLuil jxaH 

^jjll AjLjIjII a^jljLaxM (jl g'^i'j&All till jAj/1 pLalc (jja *j t£ ie jLil j ( 0 Alj_jJ 
_jj§ JLua.1 j>A ^e_jll (^lej tAjft^e ^aI^j (Jj» ig") j^LijiYI IgJ-iJp 


physical isomorphism ^Lijjill iS &!A\ JjLull AjLuJ ajuaJL JjjSII j>A 
JjLull Airju-ill 0 jA (j]i t AjjjjjSLT^ I a jgjkl/i (JA Ajjxa ^l_jil_j ^lA-aVl (jJJ 
^ilj 5(_sj*All (jA Ac jla representational isomorphism ^1/^1 1 ^.KJdl 

.AJjIaaII ^ 1)1 T. (jA (_$! (jS AJJL^JaII Aj-Wll JOuiSJ (_jl (JAjulajj V IjjV 
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4__a^iil 4__J^)»J (J^)j mi <j_$3k IfrXaj-jJ j£all (jc ojilgAM 4jjaj Axjj 

(Ja.1 j i_^aaa-«o jj^^xn J Igja LLs <_j11uj (Chinese Room Ajjo>^a!l 

(*i $4_ijj_L^a i_S_pj (ja (Ju^Lui ^^ic. (JaTiiit) (" il ajl» j ( # il"ft 4 jlxj 4ijC- 

4ij*JI (JaJj jaaa-a]l (Ja.j1Ij t' '4^._)»-a Ju^La £a 4li..la (JjajLua ^ jl jdJ 


i--va■ L_]£ (Jjli. (ja ojUaC-l jjSjj 4jij>^ili i a ^y~2 V 

iliaalh 1 . 'JT-'* 11 , 1 Cf (jlSj (4jjjjuo]l i_i jjaJL tgjlc- <_jjj£a (jjjj 

A _ S_)j — !<*- 4 J^.N1 eJ Wall ejj^^JI ^,.'V<,.ijj tt_jljS 4 jHjlLo 1I a JA 

4loLi 4^.jl_^a (-jIjSII <jl£ I jl (£• jlaJI (jal IfraLuJ ^aj (<_£ jiJ 


4_jjljj jSsaa ■ *’— Jl el jaj (jl (jc >1 4.ajg i*\ (“il-^^a^a £a >—DL-rOaH 

« _ , 

^_a p_A (j_a] AjuaiiLl (jjl > {jU.aaj Lj ioU jp£l (jj£J oJC- (Jjluijj IjjSxJ 

£~>>jdl C> U,^ y^ jA t>J (j^ Uj fA ljjl£ li <T jl=JI 

(L^aj (Jl t/TiVI jL^aii.|j yj j4JUi^i.Hj l—LUkJj IjSj 4jl I(jl 

(_ aJ (jj^.^11 14A (_ka_ja ^gi I imSi l (Jj^V) (jl Xjjalmj (4 Itiuij (J_jjua a J$&J 

lliuaa (j a (_^A Cf .:'l 4 jC-1j]I (~*>ljl<Mr.ll iSj ?j (jl i_ij_^lall (iUj iliaj Ljjl 

(jaJjJ 4JI 4jJjj (jl ^jSaj elSj 4j3 (jjul frl^)i.l eljly Jaia a*X »..< LojJ j 

I j_A (jl j ({cli_a jll (Jl j _la 0 5> eljuii (Jaxl (—luil^aJI 4jjAaJI (_ji 

1 ^ 4—e^jS^all (JL>la 0 >V' (j—a 4 jlsS> (^^jlaII (illjJ^I (ja jjajll 

(jLa (jl ^ual jj ?4JI J_ja-a ^1 4i_^tall (Jjiij — gs-alj_^J jl (Jaa djla.l_^akl 

*"'I a*M f. L. «a 4 jJ tljtj j\ 4i_jxa _yj iSj V ^jjajll IJlA 

saJj JjLujll ^3 $ 4-iLutll oel^iSI (_5J_>la (jC- l^a.lujl (jSaJ t ll l-> ^p^a jl 

• JU-aa (jc-J (_^C-J (jC- 
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jcl tAS^jx-all cLcic-j Afli iC'Ai jc IjJC- jl _£jllj jJ-la-j 
-. 1 jl Lsxal J <■'ipLi V Igjl Ijajuajl jtl Acul_)jll fiJA I jJSjjI (i—ujj 

jl *2l_Jj ^Aw_u3 A3 jtl IjsI£c 1^. >«-v .* jj£j (jl Ld J A i j 4) jA ^ . la u c i 

U1 <Ja I j£aj tAc^Ldl Jljjl Aa$>u UgJ Ales V ASjiJI (Ji-lj Jccaallj (^C-jll 

Jj j_j LaJ_ic- I_allikA Uj—14 JajU lliaji jpj liil jc jJ3J (_ylc. jj£j -jl 

VJ Lut jl "juua—all" j \jC. jll" (Ja ? jjcjll jc ALUa (JjaXu) jjl] * •. 

jAb_1L jjaII Ja.jll (jl VaJa*JI o ja Joe (jJc. aIYjII jujj jjLCslc. 

Alice (_jJe Jcl»el l Ac^jjli ^ccli^J jllLcc Le jj c_]jm\.?>j aIIjjI jAcj 

jje t_ljL>VI I JA jli iJaiulallj <J_jJu> (_JLs Lcllcj iIjSAj t> l*cj l 

‘^J-» J Jj-ta all aJclxc AiS^ha AjIcC- ^jle (jjlil JJj fJJail e.sl£ 

t * . ‘ < 

ijjil i_ij^bJI ^ modelers Aa.Jcjll Sj^V (jclulS L-hJ Jjil jl j£cjj 
djliJ_dl till_Die Ail j] JJ jl j£cj ^jI I 0^jll jl£ I jl Vjj] 1 jLaj 

i_J jILlcJI (_gjjj‘jail LcS «(_>«U11 1 j ->Vij jill lillj jjj (jc Ac jjUl cl iI^J-AaII j 
AcSlaJI IaJcIj 3 l^J ALIcc Ajlcfc jjSj jl jSccll jc (jcjll ?iiilj jc j£l 
^yCjgJj ?l$J J*jii ^jlll Aj&£ll jc. jiaill jail t^^ejll A .n 'll lj l illliA le (J& ^gA 
I jify Untuition pump "AAljJ Ai-Jnc —j jSall AiucdB ASjill Ajjal »JLmJ 

^ a Ijalia I v.tc Acj jl ^^lc IjIa^ fyaj V L$jl ‘ jlAjJ jl JjIj l?I V 

w A lil d ^jJajj jl Ijl J-ATi cdlj jc VAJ Lajlj tjicll ^1 _y^l I jAuiaJI 

(Ja jSlj ?o_j_jc<aJI aJA 1 11 AI I Loj ijljcJI ^ ^ia JJcuJ Igjl 4 0 

lii j L . i V I ‘ ■•! ■ •■' ,JA .**1 ^^lll AiLua^l 1* iljloll (_^l JiJaj (^jj^ I j* I • - N .c. Lcj 

yJ^aJl j cllLalSH ^SxjiSu 
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V A-ijjjjlII liA jA Laj -lajAta jA La jl l j& lilujl ^^jjl 

ttljL-jJVI Alntjj.llj JL*il jc. (^i n j Jja*Jl jl ; aJVI j JiJl jjj (jjlill £>a 

A—lajlJ A _aJ jl jlSjV L$_a jjC. Jl.1^11 li& O* M jjj 

* 

4 jjjul jJjluSj ^jjG (_$i L&lj (Jtul j«a Ijl (jl La£ 41-ag. in 

4_jj^)jl (jfjL-Jl t- aMlA^I jljj t j-\ 'ill IjA (_glc- Aa. I_^«a 1 g . >j^)g- jjjj 4tdii 

JjL—II ^— lc- A _ojlill Jjlajll <.T. i l jl<nK. jjj jA AjjiJill oik AjjSl j 

>A (jj» (jl AVjV-t (jt (Jilt AiSJj ^Ji ^a]l 

ts—^ £ J—=^' ls—I'j ^ >^U!>UJI <j £ jL=>J' c-j 

l $£>>ja ajlilclj (__puJ 4jJwnll liuJ li)A^ ^Ljjli ^oual (jl .lajlj 4(j jaj (^Luil 
<i)—tu (j Lcjj AKJLo ^Jj I JjJaj l^p. ja (Jj t^UJl jll AlSJLa 

t 

4 cs _£lS*JI ju^SM ^(_£ j*aj (jtiLal l^J ^jlJI (_^__)iij]i ^C. jlL A ..->1AII (t_ul_jaJI 

.^Jl . ..li^Aj tjL£sC.VIJ t^jja-aJlj 

j— Ajfij ( jE. jjJaj^]l (JJjJI jjj jjLajll jjSI ^jjJaji lSJA ja-jj 
(j—4 V-iJ 1] iAt-alii ^3 jLJa (jl jiaJ 4Kij^ll oik ^3 LiatJa J^catj>ill 

ill A j^jjlajyi liia-ill A&IjS j-a Aajlii ~ _jlfl laLmVI jj jia jc. — xjjj 
lal—^ajl olxj ,32 Atij*tall A3_pJI (_)^._}ll jl cM*- 1 a AiLfta» (ji^iij 

CjbloJ j . ■ .■» iti .>i^i ^ ah AaXU ll-iII j a! jLa^JI (Jj^ia (j£> *.lAj£j).Lii.ll elili 

(j—« _j_djjLj.-'.at'ill oik jl 'Vic. I ^ j t j. »l j, t-.ll i^jljLa.y|j AjAxjj Alla lit 

Ajjti^ll <aJlat<isil Aajl_)itVI Ajlj_^l AjaJato i_$Aa I £ 1^1 j i *....4 'A 

4__a_pJI (J_itlj (J_p__)U ^jojoj— j jl ^jJI Aotlao ( jjot liuj jaj tlgjSaaa. ^ 
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a «■ - Allij (jl jliU jl 44laC 4 a jm i * il ^jIt i jl JC.I_j3 ^gJc- (J^i ^ia k. l lj 
A LlLoll Ajjkill i il -v . ^>1 L&Aamj ^jJI 4 u>»jall jjl i—S<4—1J^xJI ^LoaII 

J <1 L_Jg-all fl_-aaJI <j a ^l^il .lldl jSjj £* Aii l$M>i <jx o jjaSoII 

j J ^i l 4o >■* JS t ia!> i ,^3j <4 1-ain.- all 1 

1 1 . > 1 . aLoju La (JS (jLi (JjSlI (jS-«J tilljj Igjla «4anua)l i—A jaS/I tJjl-iJ (jLju 
0 

VLmj-ta lj_>A <_ Sj*j V o-l_)ila AaLaA (JS 4lul£ (jlj ^ 1*4 4 aJI*-o jj& 

IjSJI f. j .>i ALiILj lAJUlal (jS-aj 4_aLaA JS 4 jIajjuiI (j^ajL^aA (jl j 

_.Ja i a _ oUi. js ji^jI (ji^yii j allji ^ jajj i Ja*u au' j^-Vi 

0 _ 

Ijil L_aij <J-0*J1 lAA (_5jajJ Aoj^Lq d-L^A-la djtJli jg > -a 

. (JxjJLi AualaJI 4lilf.l_ja.yi 

4_jLo£. ojL—UC-Ij J_LJ1 jU-oil <■ a ■ ^jll I ji> ^ U-iA oi J La a' 

8 * 

jjj—j (_^1 t f JSy i (JJJJ Akl_pJI (jjj L.Uj 4jl jA SJla-a -iC-t ja] IsSj Aul_ jaI 
." il »11 jjl (1_gll j 4_ jIaxJIj A_jLoC- ^ Jaliil { ^C.^j13ja)I (JJlll pil*-a 

1 g .■■ ■ -' (j* 1 aAi_)aj j>J ill t4j_j^i_jJI 4 jLo*JI qa f.l_)Al V} (^ La l g"v>lU a j 

J dill (Jl_}*j| ■ - (_yuJ)l\ flj& jlxjluil i ls C-jiS a^all JAlllj AjjjL'^l 

1 jL»*'y> jji—J dll—S lILlII (J-jali 4j_^a_jil 4 j*a_>a 1I diuujiljj 4A3_jiil <JaI.3 

■jl^j w (jl _jJt Aa^/lc- dll^lc. Acjla-l^ij A^a^ltj A^a^C 

J l ^jja 1 j»gjV •vlpluui _jll i_}» ?k.l Aj‘ij»<* ill A3_jiJl 

i' <1 "i^ll ^ A^lcj A^lc. Aa_j3ala (jjj tillable. 4 a .u “i^j J (Ja._jll 
J JC L—Ogjl jl j ■>»_j<all j Ao^UJl dll£>lc. Aajiliaj Aalc- ^5jll 
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*_S—SdSkJ V I jj jjJojaII JAill (Jl jii.1 .iai cA] ^jjaa-tLo 

1 —^llLa til—Lu (jl (jjJ 4__aJ^3 AjIj£ (3-a*J (Joljj (_g jji ill (j& 

(j j J 4£jU« alt <JL)l_SXxJI ^_ & A^lioll a -1j-v jil jj! j 

. l&Askj Aic-LiLa (_i j^y*- ^^3 l** l\ ^ 

(Jjuu Lk.la> ^ CjUDbdl o^fc (jl ^liaJJ (jl (jl£-0J AjxaVI (j-oj 

tillj to AA j£a]l Aj^jau (ji tllbljJ=JI jl (jo (JcUl L}C jjJaj -0 ^LJj JaSi3 

IfrjxJjAaj A > n >u jo (Jlj^Vl (j* (J^ (^L <•' Uiijl Aa>l*Jlj A^iLill tillable. (jV 

0.1 ft (J (j^-nall jjJ (jl5> I j] J < (jC-jjJa joji Jjhll j^ic- L-<ajl AjL-oVI 
^jl—J £3jl_ui ^u|i (Lo ^ &ijr* V-V *jl^j] *1^ 4i^)*Jl 

(J ~>1J (jljji_jl ^jJaj (jjj tAJjlc (_j£-jj-ia jaII JJjJl ^gic AojUi]l Aj»,..%^joJl 

(ji (j<*»% »m! AjKLojII AiUaJI Lilji jjlj lailj (_£jSVl 4-^-yll jj Ai^jiJl 

tJjjjuj (jl £tJaljj t4j_j<oj i" liujJ Aasklill Asliajl (jl iJJA (Jjalm £jJajll lift 

<|A. jIVl j (Ja*Jl jlJ j>U1j (^C-jll <jJJ (JauiVI jjJojll jjo'i^ lift ^ l» ) 

t4_^aLu 4 j*^.jxJ 1 jJC- j Ajxat^oll t' tl jla» 11 jjjj (jjliS Ai*jaj jjjl La life j 
AKao _a j ^ojll aISuulo ! (jjjj£jLall (jjjtft (jjj jjLajll ^ic. <.IsjVI ~fl .all (joj 

(Ju-all jftj VI O JJ‘‘ lg - AISlaalo JLa.1 j AaJj lAalxJ 4 j« j ..K 

lil jl_oi i « ■ ^j 1 -» > «*- aLl 3 La jft lift j tjjjjuV! (jJJ JalaJl 

C_ jjlta * (_ s -lc- (j jSj J3 lijlj (Jjlsjc.1 (j<a jAC^I aIVL (jljJ^Jl 

A K_a ,jLi_J 4_ jL=J Jj (Jjj^ajlt (jC. (jjJj*j Ljjli t jx_)]l A Kluo j jmaj 

(*._jai (jl (jVI J >jl iiliil S^yCjiUlj ( _ ? C-jil (jjj jjLajll jJuaaijj 4 j»> ^>all 
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t \< t-iUuSI AC.Uaiu.Vl ^ JS. la 1 jl fjj jj (JmjVI aILI/JI ^ JjS&lb 

..i.,i j£i I sk.^i i ^l] siab s j aK*U o j* JaJ <j£-j 

VtilljJ A ^ iilS 

A-_iic. £j- _iex 4-Uj.^a- J1 A»jiJI ^ JjAu. Ja.j J J uSJ^J 

e, j_Jajxll JJj_11 ^^ic- 4-UIS1I 4jxj)h'uJI djliVUJI ^ j)l ji.1 (jbjiuua 

(J'l> I I tliliDlc. (jc. ( Jaj]lj) Ajjxjll Aj*^.jx11 tliUDlc- «.liJ J 

AjC-j__.uajxll A_bV' Axjjhlix ^jJI JA-oLal (JaAu. V j) •(c5 C- 

■ *' 1 \ ^V lj iiAc- j ■>■ jUIj Ajjjjua II l_S_^.VI (jJJ djIiLiUJI ^ AiajJaiall 

oj_ft. Jajj—j ^1 AsC._jua^xl! AbVI AC jx> a J) Uixjl jiajj iAja.jliJI 

4 LVI (JliL_iVlc. jjl j ‘{>a*J J IgjJa—*-) 4-ra.jliuil tl.lia.VI J tlllc j*Ja^x]l 

. II 1 4 . si\ AI I jJjliJIj tliblbiall j tlAiJjill ^3 4 n > <-ii al l AjC._ju2a_jxll 

,3_juju jj i Jllj j>x jjSi t uaUI lj$J jjjSj <jJ Ji3 U>U11j ^pJi 

U £ | gj U'lj'"' <JA\ Ajjjill bSI jjl (jx Aj jxjll tliLxa».^)x]l <jx 4uojiaia 

A_jjjsJ A A N i e. J_£ «i lg-u<a*J Aj^lill 4 jC jx^ajxll AbVI tllLajJaio 

ial_ 4 jj a Ur. j.) Jjb aDIc. JSj 4 ^>bu (JiUll aLUIx) 

ajfc (JjjIjJI AjLoC. (JjjA'iI Ax jjUl j eJsiLall Ax^Ltxil Lai 4(_£(tiljiuu> 

Ja l^_il o.l_j^_yx ‘ Aj^^-J Abe (_jC. _jx<a_jxll jJU^ll Axulall 

:4jjlall 4_a_=ul l ><j9 * 4 .. .x .1 43^x11 J‘~ 1 ' t - Uull I4A^J 4^ jl A ll J 

(j- 1 ...V I jA AxVlc. j A«llc. CjUajI jj 3)JjSU AjjI jaJ a4C-ls j\ Ik-ab ji (jl 

J_al£ (JSalj (_gjjal Apl_^a.l o^C.Lil Aajiaia jjl lift (jx iIaUxx ^vjil 
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Ja—S3 — JjLoj ^Lj lA^=k j IjJjjj V '^-ilA/laJI yjjj Ajjljjll CjUDIxJI (JS u Ic- 
l-ijuJI _jA IJA j iyyC.^kJsa_jAil JJjsJI le. Ajjxa Aj^jIj A-ula l j 4 \-> J *f\*. I 

Ajjl_^2kVI ,iC-ljsll ^ja Aj 2 Jjli-ajj 4 4.i*> a .S 4 ») 4I I -v"'. - I 

A — i J^ J—^ <jrl' S\>»J s-uP J <?-«jjaH algorithms 

aJj—sia L&J—a.j (jjSj (ji (jSxjj V 4 .;t rw^ojl yjV S 4 m wall J_^Ouj 

.Jiljlb 

Ajlj t4_ul j 4j_^A_y^ Ajj-aLa, 4 j_^«_^1I 4j«JjjSj jl yjlLcJ V lilllll 

Ajili<-> aj" 4j% nljp_uij Jjak^jl (_)j uii V (jLi Jj 1 '**' 41 1 n■ ..I I 

<■ 4 j ) i nf . £OqI^ Aj_^oj U1 jfclj) 4jAk^aall <-*jljLaaJl yJjjij yjl 1 g » ■ -j' 

j—« yjl t-JAuJI jJt Ii*j «£aa!I (Jiklj lisl (JaJ 4j_)-a_^)l Ajt.'V^c]! _pj-ca^» yjl 

e ( 

Jaii_>4 (J j'.kHA qa ^ yjE._jU (_>uLj| yjC >. : ' i-k;11 <—LisJI 

yj—<uaJI £jl—kll (_paj5J Aj_<aliL AjjL^S yjjjl j3 j. .'-*>•%"'■ ■•‘i (jl j! ijr-ollj 

4jj^_^ll Ajt yjli IjSAj y^C.^11 ■■»' 4 _j*j iA-m<aa-ll uliLjljU 

(_>aL£k £• jj yjji jJj iJ-ia-o jaj y^Jc. £ca 1L yj-alik (■ ls ja (_$ I yj* ASqAa dlwui 

. A jam (jl yj^A) 4i£)L*Jl /j-# 


Laa • ^ (J_ILaJ j_Sill yjC. 4 j‘m. ^<11 4j^jiJ| 4_i^rkji yj| ^c. jl| yyic-j 

y3jl J—fill J ty_ s -C. j—kia jkall JjJj—II Aja-Sw^aj 4_j j^ajll Aj»a._^all yjjJ jjLollI 


J — Sail yjjij jjLaill U.jjl l^ili ( l a £ \a yJSj A 1-Ti^all ^C- ^1L - A_i_caLSjl 

CJj- ujUJI J—SC. yj4J j va'U ^lJ-aVI yyA yjj ij_>i4ll JiaJIJ y^ilJ4=JI 

1_*£ lyjiiklj ^E- jll ( _ s -lc- j tUaLoj jlsEli-a l^£ jA 1 ^' -J^'j 
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J J ujl jiiaJI Jla t> £U_al jjjA? 3* 

j* 2Lj,.,'tt ^Lk-aVI J <?*.b t> M"'3^ < A)\aA \ 4jjU*a1I lIiUjjSjII jla 
4jiu-«a__JI ABjiil j t_J_jjLuLaJI jl (bjA_p. LiaxJ In j » i->» ,1 (J^C- <3 
a_tj^a ji a y 1 1 <*- j c"lal y jjj iaii-6 monad aJj! 1«a 

l-oa ^a. i-'l y' il«*il l <tola j ^abjjil lABtarkJ ^^Jl 3‘"' a 3 A ^ Jjbll Cj 1B-A& 
i_i jj__ a. jyZ c_SjjaJl j] •>) *MJjAi V^V? ‘VAWJM 1 ' 

J ec- jl J ALail —3 Bajj i(J jii (_WXu: JJX-illj ‘3j^ 

f l 'll ^jSj — AjjjjlmI=»J 1 AaU=Jl lllb j p xUA (jS (jlS jlj (_5^=a 

A- ~ L aiCi jlrk ^Jlc. ^1 4fmjlb bibb oBJjOa AjC-ySajA Ji^B 
I 4JJ ^C. j3a ja] 1 Jjhll ^ylc. A-oill I—ibUjiLiil bJjj Jjic. 4jilia J J tbija. 

j i ( _ 3 _lx«a jjC Ajlj-ill ^tHalo 4jxjk jaII <jUai (jl JtJC- ioBjB^a (jj^J 

a (j « Jb aa BjB=aA (jjlkj (jit ajBU jj£j ji Sjjia-oll £la>a£U 

j»c.jll ^Jb JauuU Asa j 11* J AW JJbII 4j*3.ja J Ajiji&l 

_j AiSlall jjc. algorithms <jjI j=^ 7' U^J t>* 

a ,r.lj f. (Jjlill iJjULaC. <J£ (Jlijuulj a 1 a tliwul (JJaxII 

JjSj l^jli AjjljjB Ajua^oll jjliJ jja. ^ "br\il (jl j^3 ‘'-‘. ^j l 
(_5_J«1 4jC- jaJa jaII AJbSH A^\ t?' J 3^3 


jl 3 tdll_£ iA —j*j B_j2aj !ila <Loj ^ V 

^ jll li. y^ayo JjSJ jl jlaj — £a! 1 ^1 i-J^U. ^ al^J ~ 0Abjjli 

JjA=>. jj^oSij (^b ALia. ^-3j V ^-a^Jl alfc jl ^gAJfbj 4 bjB*-sia (_>*ul jUj 
^Vl X^aJl bjjA j a jJ*-a BBC. jil Jaiia JJ^-aj l^jl t^jC-jil jC. 
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il u $—) ja^ Ji (jSlj t( j j^^ii (Jjjhll 

'IgC-jW A Kmal Lij^xa jAjj 

j] A»jil-i (jLij (Jj. lUr . (jj^jSLo 4_ac- jj Lo I ag a t^ylj 

*—^ d ts—“J UJ^ U*W l - i ' jac-VIj Uj'^y <jj 

1—<ulj ^—A 4jj|jJI 0 ^)4aJI (jl ^*-uLj (Juoaj Ijja 

Igjlj A jL a C (jc. J ltMU> (ji tjA ^ ~ 1 »a (_)*ulj ljyC ■ j 

A__)l ^ £^>ma IaLoxh (jji d jjjJ (Jjjjlj ~<-a ... 

dll jl-k!yU UaJjJ_J /ill (J_j_yaj £a jfl k»*t dl_^)JaJI (jb dll jjJ 4 lil... 11 

d! j .hi-ajl _11 1 $j1j^.j AjjLjjjj dlAaJ l ^j], 1^- ^^jll 4 <i. 

a j —A j t£C—all ,j —a <_£ ji.1 pl_)a.l <j3 ur^s** 1' JaLiill ,ja aSJIijm dtDlfr 
J—S 1j» i j tiiljlljJ 1 jSA j jyJU-aaJl Jaljuj'ill (ja (_£^il UaLajl J_jd Ia_^jAi 
( jSaJj t^yibd] ^,,, 1 M 1 & (jliu. (ji (jij^l (Jtlijll (ja ^g.ISni i—uLa* (J-Uaj l$ja 

Aj^jIjjjui— a]| j 4—jjlill dil-ajLca l l dljlaT. (ja ^IS (jl :<alc. a jbx_i JjSll 

e J—d ^—3 LAjJxu _£jj a-llja id^hlaJ LaAjl±sC.Ll la^daj (jS,a.a 4 ii. I I 

>Vi d^ddli 

4 

AjSjjuill (J’Vljj Ljjjai (_jaS«'l 4 J . ;|J 1-lLjj-^a J_J* ^ll dla_^oll ^-».n~i ; 1*1 I S (Jloa 
t^ajl ^y3 4j^a»jll 4slq.iall dl_)lj _)JC. i._t» .*Ti ^jJI 4_i±*-ajJl dl jUiVI -laajj 
(jl <(jj—HI dl JJjL I g jlr - ^jjll Ajlxll 4 lull mil jja (jljSVl (Jiajj 

>a 1-ajlj J_^4 jA Vj l4jlj a^gjill lp_j?‘ L>^ 

jl—*J 1 («jdJl d l -N ja Jaaj ^ 4Jmaj jbu jd_jall 1JA ^ 
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a ."'1 Ml Ujsul aLuxj jLso jSl j Al)l_jLxVI A,]\\a > 

(AjLoxII aAA ^ Jb ^ ^ i> i j& ^ -^J 5 V 

A.;Ap jx jU-jx-aj ^ s5^'J j 7’ Jjki-M J* ^ u! 

jl liA jSji j iAAaC. JiJj 4jji J xa&i ju J^dll dip. jx AjlaXdl 

JJj_11 ^_lc. A _dli jl A jijiul Lai (jjSj jl j£xJ Aj1£*J1 °AA 

.aAojJI jx Aitiax Ajbjlxxj Ja.1 _y> ^ iillj_j i^jjxj jl ^gC.^Jay^ 

4jcuL jj*j ij\ ji 1 a& j& fjL jjl fdaJL l jln x. l ^C-_jll '^)j 

j_a j i^gC- jll (_ji Ji*J ^1 Lali. jl Ajld jx AllxjkxJl Jp«J ASJJ^ 3 

JJj_11 CDL-dlxJJ ^_Cj jC. >■ «ti^.l i-jjjx Ajijiii Aj^UixJJ gAijJ' ul* 

^^ic. o j2lc ‘Ajj-4J <^j2AjJUUJ ^jll (jc- s JjAf 11 ^Vrifv ,v>x liAj i^gC.yay\\ 

1 xilj tA_ a.lj ^Ux —a JjlAj ducil oA* Jiuull jalxil AAxlj lx liilj 

j'.xj jl Aj ^ 1aS> jli <l$jljjSx AjtiiL £x Ajjj) JJ (jAmju Ic-^J 

t * 

. *' J-. * 1 » . '--»•» i a ]-> >*ix A^iijljS jjSo l^j] taAfc ^yC- _jll JalxJ (jic Lx ajl 
(jl AiLx ILj_>d ^jll (> (ji&l dlLjjixxll ^ l^ipj Jkd 

.^1 JS (Xx ^C-j 

JJb_Hj A _AjSjVI J -pdl l CjLAxC. ^c-Aj AjikXuJl o je-?-V 1 

i i *« jCill Aj ..•l..il (AjI _jj£x 1 —§Aj I .ISa.ril l J 11 jLuC.1 (jj^ _aA3_oxil 

CiX—lcAll ApxilL Lc- j (jAjj ^ l _ 5 p-aC- jl^-?. J£ J ’x J=>. ^JJ j 

Jj.hj Jlpx lAij j’^jxC-J jSxj ^pll ^jAajx JJj ^^ic. AAliJI AAjSjV' 

(( ^C. yu AamAIL UAiUa JAikl' L_S JJX AjjjxS'ill l^j»lL jl J i^uax-lil Ap-ulL lAp 
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‘4—-i«S J— j a _ . jffi <^i' l lj& ^gk (jjj (jjljall (jl 1.1a ^ v» ■» 

jjsi (jjSj A- iiji ^ ' i i i cj^uji ija*j jisVi £U~aVi j £i jh\ ^ iiiijj 

—u) l$jl Lai (£mjl ^.la a jIjVI jjlfl j>J ^j-aj ‘It jj£lj li^C 

o' L 5 —‘'— ** o'— J o'— a 3 " Lf* j£' ISUaj (jiaiu ililjLil jic. 
cJ*A. gk l^jjluii l$J f v>.-J I gk Aj_jg_a]l (jjl jillj ojjjill jLcVI LllUluaaJ 
l3J^' o' J J ‘ <*»3 J-« ijj^j lillilj cAjibS (jjl j9 j^jj 4 ■ X11 ^j| jj]| 

(jSajj iAalkll a *lj~k 6 jjjS Aaai ajbj I2 a (ja Jjla J* l£ J"'" 

.^aV' Vj (jjjlall (_jaJ Aj] ‘La -la* <il]j£ AjJ :Jjili 


(jjjjl—3 __)jju 1I ^ .l ^-i l Ajaj La 311 t—IlmH -j’g' ^JJ (Jmaj (jajj 

4 —(3 ‘ (SjjL (s* JJC. gC-j LjtfU. cilljjl 

<>l)Vl-3>-i LuiLoil (JimG ( _gj]l aJVI f>^-2 A^tlso llml lAjlj gC -__oll J^. ^gjl 

ts— a <io^ La' (j,^ t( —^Jc. Ojjja IgjV \jiai 4ji ^il ^c ,jll 

*j-3sll ^^2 Jjli LS"? Jy t —ijJJ AjAaSlI o_pii]l 

‘A. jLw ll jiui—S la] Aulimll cjl a>rill 3 Ja^^Lall j (aUiV 1 4al A a j 

t^S^J ^llc- _> wi l. ‘l C- J-lam L_S_jm — Aa jaj j»l gC- yiJa^a (JJ-i ^1 AjjjSj' J JJJ 


J—Uajll j J_iLa!ill Jj ■* (_a_jim—« ^fC. Jim ~}jt h Jjli lill^l i ^ -Ol 

J—4C- LJs»jkjj_5 ^J-'l Ajji ^C-^l LiLLLo Jju^I jA (JJiJ Aj| ^aj t^Ja^' 

^jj 1 £'3^' ^'j 2 ^ O^?*- ^ualiJI ^^all l _ r ijj V LlAj 


■4—jA ■ ■ ^11 jAj ^C.^11 1 > W a ■>■ J ^ Q \ 

(j=Oj vliLjisJl ^li-al ^a iiljjAa ^ (JjJaia ~ ■ >1 aTi 1 V-Ll -L 3 J 
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J MA»11 J—SC- <-£ f—l&j ^j*' 

CjL-IXJI jV lj_Jajj *l 5 j_iVl £> jiVl A^uu C5^' 

^bjSLaj oA_ja._jx> ^_yJa Jjbll ^Jc- A^ISIIj Ajjjlfyl Aj*a>jxJI 

(^J—iVl £ljftl 4A" lP 11 J 11 <jU iAj>jil Aj**-^ 

(j_« jjSVl (■ j=Jl (jb*j (jaj ‘</j*J® flbJb oOC-la (Jixu 

4l £j_AVI ^lj_iVI £« UiJ AAuilSaj g;j]l <jj1aM JliuB ^3 AjuSIjB b[Sba> 
. jjjS JS-b £*«jVl j*jB fJbJI Ajjb efi^J 

j^cJI (jUaj Jala JJ*J L$y* >J® (Jb^jj/I JjiaJ (jla Ia£a j 

(_>uaj ^lc- UajSjj 4 AjIa AxjJb bjajl JJC. (Jj A /i/ill 

‘CjI jil £* <luAa. o j_j«a ^3 ja-> jjSiali ^ I'jjjS IjAS (jb <iljo*iuJI 
jjja. A-uAata Cjbjbws ^ jj££ll Aj*j j ijh=* JJJ=b Aj*jj J_pj 

til tffij l 5J^ *<jjj ^ jlSaVl aA& A£.Ua J Ajt& Ibaj lAA (jjj 

, 2< 2_^a. A1 aj>.jp Jjahail jl jaJI (Jl ^La.! ;_£A* 

AjaVi Igjl Aj V AjilabJl AjjIaII ejb-lla-ait qa £• eAA jjl 
-,l.r,t l h*11aS cIlou] jSall Jabui A^lfr LaljJ < JjJuII ^-LLaI Aj 

A_=JU_aSI w _1& oAC-Lu^Ji Jala t-UjS "l$jjj£j J^*j" ‘bi-b^oi (jb 

oA$J (jjLUi^axll j jjlxjll Aiuij (jl ^a.jAll ^ (jb 4 Ajj»J1I 

^ ) j a jj SJj 4l ^jbJll jjt jl jaJI jj AJuLlloJI Aji& j]| A K t al Vl 

(j-Jall oj±Lall cs JL^abJI dlljJa. Vbi Awo" V (j*l ojj^AJb 

JjL-a. A_Jbl v>» CjI jjiJ -bbill jj*^ull (jt e ja.lfr Igi' j' ^ 
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A —J ja j A—Jxa .ja SjC-lu—aj lil—lj J— xju V AjaLujj l$j£ij t^li ( ^isiluiA 

iniagislic jjj>^ 'II j__j£sj 1I ji tdliS lia ^bxj ^j tAbUJ tljbjSj ji 
O* (£jli=il cS-^ thinking 

* —lk——3aj i jpjl (j—o Aiuilut ^ ^ » ^ial l aj-ill AS_^x-oll ja -JK.oVI a ia ji 

. Axilla l jJjjl ojjlhcjl jJC- 

"' ^j 3 * Jj is —CH^ 1 —^ ^11—c. t_lA j ^laUjiDljll jjSJ 

Aou:—Sail tilt—jlaxJI ja I jjjS 1-liC- jl ^1 Aijx-all ^Jc. ^ ^yaiaxalall 

£Sju__j] 1 -11A Jom i l ' \_g_jl ^lr. 1 ^ j£<aj 4 ij■ „U AjjaxJI 

AjJ jj Ljjja-a IjjJ Axill (jljlj ^ ^ AjC-LabJ ^Laal ( ^A 

_j—i c_jLuuS*i/ AjjA j oIjLj Lijjjj LmiLuiI f-1 la j jp jl i ■'..■< jLiH 

‘A—jjlill Ijuljja. jc liixij AbLuui jl t^jSall tjjlj jp-i j\ jc- ^jlill 'l l ja 
(j—3 A-aim i aj lal AaLq^Js At^lc- tilli jla. Ijl — ‘"*' il j - **-' j 

Ji—«jJt j—-a £• j—b lilj-S (j Unfim V eljl jiao cillij lijli t^jx^ll 
jl ^iWi-i < Ijl^A j IjjSa AjLaC- jC- 1 jj]| ^l''A 1 1 ^tLais^l 

c _j-iAJ—II j-ajJI ^ySLuijjSkja jvgjj tjjjiJ £-A 4*1 WTl Liil£j liuiijl ^yll i a 'WVi 
.Ala 3luuB Aa&Lall^^fi AaLaxil a Jia j luto 4 *-v ^ t AalaxS 


A—J jA ^a» Aaa jjl A^ jbaall o^jSjuijl ja £• jjS Axil l jJaxjj 

i-jUj—jSI ( ->- ,gl I—k.lla j!—S j-oa jljsSfl ju jjj-oll j tllljjSill ja Abxa 


* « . 
jl g-j—b a—< j^o ^j tA jI j j'yi ^ l^is CjIjiiJI 

(_5—ill a— ilill jl SsVIjj Aijlill Aja ^>~n-a^] I S^LUj IjJaj^j 
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Ad^aUJl jj3jjj jl jSlJU (Jj-asll li* ^auUj < jxfyl 4jI$j ^ 1^-aC.Jj 

jAua diLo^bJI o'-l&t ojl&y ijC-jx^oja (JjIs 4.» j AjijSjSn 

c ( J i jj'iti 4 iLe. *\£\ ^c, j ■ jjlc- A^iuUj i4jj_jSj1 a. * l J . W i— DLu-aJ 

_3 AjJ3jj3la1I <2jl.l^bU AjlaJLml AjlUiiVlj »jj^alall ^ jii. <jjSj bftj 

^ le. / j •%. ! .* ijja. (jt s_jjLaJ-aj ^ ^a - '^ g^'jj (J<aC. 

AiLuuJr Jjlj il$J l£jpji-o L}3^J ba$3 (j_jAu)lajaui djail ^*a> <ji (j* 

3 J^all i-<1 ^le. Wi (Jjlajil j*>iJj& bLualU Ajjlill 

. Ajjikia iljIjiiJ jjibdl j' • ^aa^xuVI Ia_jSjj V AduaJ 

t 

t"'V l -v (jC- JL^aiiiUj iCjlalb _jll jjiajj f -w J _yS l-^A J 

_J 4 jl jS^lb ijjjiijll lau-ia.) g .a. m'i <_ 5 dl a_>*ibdl ^aallj ajb^l 

4j__^b» Jjc. Cilj^aj jLui ^ self-representation d^j ji 

# 

I (jj *<_£ jjx^aall (JaSj AJUiil J <jj±i (3^y 0^ <_5 J 

^ai«ex_J AjcLtua.'^l i^jIsUjVI Ajul jn i iA ) Jj4jp (_$dl tljljll »< ->il l 

* 

14_ilalillj AjjDliLdl bl_ji3l _jA j (^ <*>a4a\ ! a_JJL^ IS 

ja j (Jrwl_^-a IjjVij Jpab bjliJb li* (jl <_£jjj 

(Jaj- -3 fC-i-J baS < jjh'all ^ AJjgjj jpSI U^Jji <JiLJI 

* 4 

Jja 4_!C-Lald ^JC Jj*q bi_ _ ajl il l c_ ^ iV' 1 "' A 4_1aJ& 

bi. >. \ A jaj J^all Jj AaJ I jl 4 jjuiLuiI a jbl j! t ^ -sll J jJVI a JJa. d^ 

JL_aLVI <_j_o Jjj 1 < {_jjl AjI**" aJi£J 4j\«C jUjI_j^)I AjSjj itbl^a-VI 

d—S j yj&J ^-ojll Ajlafc <J] d^ ^5^ jb bc-laTi^tlj bj&j Jjjdb^aJI 
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^ic 1 Jll lilia I_lajl j Asis q Aj jx_j AlC-Laia-t Hl^aid i __ja^)»xll jx 

' j-° J ^ > 1' »x 


_ylui Sj ^_Ic- A... -x‘lj Lj j^. 4j jx J iljl j jj-ojJI cl HjjLnxill _jixJ j 


4ilVI j CjlijijS'l Jt li* i<jxUll jjj ASjllix l^jl il 

Jl_Lx i^*lx J^b aJ jj*xJ oI^jSjx Aji^a.>*■ A_jixC- «1A jlj AjC. jiwa ^xll 

_ill aLlI j_aJIj vlA x.KH _ ^uaA , i ^liL lix lilS jl jx pC-J Jb- Ajl llii 

11_al Jill 4aixjJail lila jijJaj lixl£a.l jli A^aaij AxiaJ I j lx»L>>'. ij Igjtxxaj 

lllll <Ll*JI j i“ lixKIl Jx*2xiJ ^ill (_uai_ii]l ^Ala. e. jx olxlixx ljj j£ ^uxt» 

jjl_ Lj jlL' Asj £*la ><0 j JL ill] j Jc. Ajl Jlxll Aj jx J A.ln-a. jxll jl lx£ 

jail_i 4jj^sa_ixj Jfijjj jli l—JJJ j'l JjW'l i jJjiiVl IjljAuiSJ £x juaflll 

— j * <J_AI jlj Si_C- ljjjS j_^ajaill Ax_jj J j x*i »i i l 0aijjl jLu'J j 

lljlj Ixjll A*x£j Aa^xa Jj i^Jlaall aIIx^j! 12Sj jl aLaiII lit Ajl i^^ajixlt 


I uja Jx^l Jl jl V ^jill Hll _)ll*-ll j v J )l xKII jx H u It x jjjxSj c^jxuj 
jl I xS i jj _Ljj 4_iill jl il SAija. jx J£ Lii y : i-^j j 4_joi Jl li dlx 

A—jxjxjxll j£lJ i lxulal l JalxiVI jC. IJH Ijal (JLaatlixVl -Llxjl j ^yjbtxll 

jl ill_lj _Islxll J <lajl£ jjl jlxxll Ail jjl jl jxluiVI JxiaSU Jjj 

J__Sj tAj»>jxll illlijUl A£l±ui J£ (Jc. 4_lll jl J Ajjx^)ll A. . l*~ > jxll 
4_jjxjll a jill jlS jli l g ’j 1 jKxl! j jlxjll J a.Vixxll jjx.VV>mxll ASjIj 
t cl l-» ^11 Ajlgj ^gl j_J^>jil lljlS I il j t l g_ix , W'i ij x (jlaJj jl I g . AA A i " . ) l aKII 
jll ill jS)!\ jx ^>ulj lAjjxj jij J J jllJ ^xla.x jx A jKl x 'l l l^ji Ix i Lxj 
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,1a. (_j.il (»^-)>JI (jA J *JP^\ uj* 

^ tiiliS iliuulj t^-laill (jujl Ia Lmi'io (jl ‘(J°j jl AjJ* i^jj d 

.4jjl 5I Jl Uul joa £• da 

Lilt jj 1 U IS C-J II (_jJ C. UlqjJa (J-aluu 4jL Jail e-lg-» ujliilj Jl <j| 

A-iljlail 4j*a_j*ll cDd <j«a JaS3 AHaJ (jS-aJ (jJ^aVl i£^ i^J^J *LSJ ^^ 

«. j_JI oj-_ia >a-4 ,^—A Jill cliljil (jlj O^J 51 dij 3 l> 

L_^jl jLnal (_ y lc- ^SaJ dELa I g latn ^Sa.) ( _ 5 -iil i_»liil_j cAjAi^sIIj 

(^A djl ill oi& tJL*- 1 ! (jC. lidijl J cj ^ 5 (J^ t—lliil j tAjSvlaVl 
2 jIM A. I I 4j»-v J^ll.i Ijjjjj j_jaJI (jl 4aalja 4j_^ui (j-a IJ LlJ ‘44Ja.j Cjli 

ojjcJI oift (jl tclllilb ojxaJI o2a l$aa (Jll ^j tAjxSIJI Ajkall V 

.AjIjU. 4.S?Sa ^ U J£j] (Jl V (Jll Aj*aljll 

£ M . _ 

< aJ_x-a ^uilj AiSti Jjxj “ S-UJC- (J c ’j (jl JaaLj 

^ 3 J Jj a^ej JJuc.jM jA 12 * j t j jn-» » l l ( 5^0 (Jc. JUI (JS (J IjjjJaa 

c 

(j* (jill (j^aajill (jx «. jail tili2 oilla aJlj £JJ jl •!**=»• JJ*J 

4_jxaj-all jaJ—JSJ ,_ 5 —lc (JJ-13 (j]j ijjjdll Jlxil J] a-Jj (j^»J Vj (j-JI 

<2 jjjSji 2 —jxa y> 5 ! <_jC. j*4a_j4 JJj 4j*aj-e ,JI -ijl aUs JJC- AjJoJI 

j a >C. Jl (Jc. (JiUjuiIjj rcaujjl AjJaJl 4j*aj-ali ^iaaal (Jjl j 

4 I 

t(_j_jji (_5 y..ia (j^i LaA jiiill 4j*-aJ-aii jjaajil jyi* ,Jc. dajl XaM 4il 

• £ £ ft 

2 a' AjLoC. -J\ (jC. Lvial l <Ualuu> 4jJaJl 4 ,jt -s_^ail J *iijAi J iS J*.3 
Cjl—Jac. C. _ji ^3 (J JJ* 4 aill Ja pi. Jl (Jc AjjIj I g'iw a, jai Jialsjj (l$3lij 
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(jl nJj--to.lt ( a lt*> a (Jilj t C<Lla»VI iii 4 ahA. ^ g. j■ >ijj^ (JJj j 4_u jiji 

(jillj (4j lft.la.jj ^jJI (^X jll <J_j>jll (JLa-oll (^ft (illi 4j]jlaJt 

ojxJ AtoaaJI ^3 if, uo.il (juijll o ift j ((jjiiill L. '.>»ij 4_ilxlilLi 11 .* < l g 

U —®J l5 -J —(Jj. tol l (jo — £ jIaJI (jo IftJja-j . Wua lj jl JS& 

Lja— J ' g - ol g iii j j-lL Igjj j ( jjSI (JS (jo ^ u>^i t ja. Igjl t(Jja.Vl AiojVl 

IjoJala. ^l*ltAIt IftJja ,j (jjSj 4(J jaVl AiljLaJI jJljaJIj CjI jill jjjSj (_ji 

(j — o lx jj lift jAjj .13 j (IgJ ^xIaII ^jsJt jilt ji £uoll J jaj (jc jCSimo 

* 

o jia. jx AjyaoUll iljl jjj-ojIIj AjjLLalLi Ijftlj jiJ (jilt (JaibJI -WajjUl 

j»——gjlji jjm.oj-all (jjiljolt 4ilaj (jilt it jillj AjujI (jb j ("ioaJI ^ jla. 
^ 1 ll^ll lift (jt JUj tjvfti^Lil joUajtlt (JjaIxaII 4jjjj Lo J tjoftUjmjx ^3 
4—Jja. (j—X A—uLUt 1——jujoa. jlu: o ~ (ilii £x ~ jft dll ill (_£ jajll 

.AiiUiii j sotj^t 


lj lo (aJjaxll 4j jcjll dlxjJajoll (jl jl <jja.J 

<JS Ajjiiull CjIxj) ifu It (jo ^taaj V Ji- ctij -aA ^.jj ((jojjxUuS 

AixSl (jl (jS /n (jilt iilli (Jio ^jl jli AjJa3llo <_Sj jia (Jj~lJ ji j 

^ If*- li_ft (- .u-s-i jl jSxJ (jl£_j t4 : i.ll-vl ..ji A3At^a ^iUI (jilt c-J-oll 

i “l* ■ -j 1 ■ >■_jl t_ ojjj 4 AjIjVI 4 j.iUll dlil* .jiV Li (_j-»l A (JL^jT^I 

jj—io (..,1 <alljVI — 4_La'oil jl lift (jo j£SIj (Lo d-llaJ A^juo 


‘■*1 jl -- (_j 3 jjji — ja-VI pJL«JI (dl jLaA- J I ( ( -> ,, vvll ((jjjJjill (^3 c-l-lgdll 

Ulc- ojljlj (jloj'yt jl >-JuS 4jji~JI s_jLa. jJXj ^ilx (joUll 



oj_gj jl<, jl ‘Ajijjlj lil^i vlx-L-3 ulilj-SVI S jr' O* <j^ 

_J&J — ^jWi.„-> l^jl IjA lAjjjj^l IgjLJUi a-i^-cJI AjjaLII vlivlilAlil 

.Aisjf! jl AjjjlaJI ejS (_JL° AjjlsIjj <Aiia. U-jl t^JUl j-U*J — AixSJ La 


J*^l jj J (joji .^1 (ji jjjjj tiiajj V Aj^Li 6 * 

1 c i |j|j i^Lual alaaJl IaIjKc.1 (JIaIJI . I ti i-sl l j £la!I ^jc- ^ U“> »ii* ^»1L*JI <J s £> »* i i 

1^ 1 . 1 j_ul]| t^jC- ySa j>ai! (Jjjjil *'J.-^J AjjjL'iM ajI^jiaJI <jc. Al i -aaia 


0 


1 $liau La Ijj-laLi jA I3 Aj ( A.iui% i< Ajjta a_ya. a-iJI ^ 

L>* la 3 ^ ^ - . u . ^ n '' 1 f>j Cy*3 Ailill s_yiJI ^ -i?-^ Cy> l> ilu! ^ oAc- 1 ^ 

r*c—<aj ju. a —a. £— Jajj* <j^ -J jL\ <jii jiij (J^auj J*-^J ^1 (_>iJI 

jjjlj _jA Aji (T*! .all AjjgJI a 1^ (j' ~ lil (JJJJj 

j^lc. _pl5j tlfcuU-a (Xjlji j A-alSJI Aji*j La J5L intersubjective viljiia 


. J^sLi -iaa. _ya (_]££ a jjjjJalL ^sJ jjlj i^ gSLpA I I (_ >aaaAli l 


^ SI 4 < 'il '"\ \J, « 1 1J SjSj SU £ja ~ • -^V 11 jl t4 jqLn«all As! Lit j*^I a La 

t^ljjl ~ fll jLLill jjlj Jjsj ^glll AjjjJill ajjj-aJ! jC- Cj j'-^p LlijA a . 

A__oaj]l iliL ^Lijll jl AJt-UI (_]' a a _jA JL^-a > i < a I 3 a ^j-aiLI i__d ;jlj 

1_Aj UaC- L IX. jVl l^-JI jla.'u (_jSll 'aiaUl sjJj-oj ^jl tA axJU^I I jl 

^ f 4 

^« ^ ^yl^* AjLLa £ya ^>a^l ^A La I Lg ]1 ^ V .'J i ^1* II A A ^i sLla jl a ^ 

_L J_la — ^ JL^isJI (jialjisVI I-1A jl Ou tljA l g .~ L J a JC. ^1 ojSall 


vJ1j\ J jL"l l jl t Ailllj AJjJaail Aija-al! jC- CjL_^iaj aJ _jl_jll C^Lwal jlisVI 

;_ j . ^ ’ 1 _ j >^1 A ^A ^ Ll . .. 'li i A x~ 1 t )b ~ 1 ^ojl j! (. \ Ax,ll , )£. 4 jj L a. r\ JI 
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4-jx^k^oll A 9 Liltuja 1 y\ iI-n.% Ij jlv, a \ — 4 i v ^3 a ^ \q < 

4—j»>j-JI Jl£_JiV ^yUj ^'lll _jj.ill jijjt*i (JiiiJ jl ^jh'oll I j& j£l j 

l_gja (ilijj Ajla LijC.yuayJh (JJ-llI Aj« y^yoj AjjjSjVl AjJL^_)-all (_$l i^gjjVl 

Lnlxi lilljA j!$J fJ Ajl ( j j-ajil lB> *all Jl W > a (jl .}*J Ijbxj ^>lui]l 

liaCjJj (jaluil jj.lJ Ajj-ajll Ajx^^aII >—sl-vj (jl AjUi j-# I jjkj (Ajlbjll 

* 

bj > 3 j (JjaJI (Ji-a j-a S-iC-Lall (jil A-odll (j<a Ajic. AjaljJal (_ja j_j 3 -j’Na'i ^Jc 
mentalese A_nA j Ail jl <_jLj^JI j-a J K.t l (joljial jl s^jlc. 
jjl —II j—C JjJ_j (Ja»l j-a I .AA JSj tAijljll IaUa-oj AjjC 


_JJ. ..a* .11 JaSLall ^J\ 


gjjll jjlalaii jlfi i J^klLaJI (jpLoll (JaIjII {Ji&C- ^jJc j£lj 

SjaI Jf» I_$K u _ A S-lclllI ^jJJ A-aiill j-a djljll (jc- S jiiJI o jA jL V 

(jJt Ajjluj j-a l$_i-a o_l-ajjjudl (JSxJI Ax jll-» jC. ^C-l j-oll (JA»J (jl Vj Aj^la-CM 
(jC liMiii kl^Lu-aJ (^i ojaj A.nun j-a (jiiiill j jajil (Jjj-ajll (jl (AjjjC ^jAILq 


i.1 il jl<n»!l j ■" jl_a <illj £~j 1 ^ > “ | . 1 ' OuLiLajl Jl 8 Mil j a sdxilwi a (jjA'ill 

L_ji> JlS-ail _1} Ajaill j-a Vj (jJcl (jJj S^clall (> V J^b V AjSjXxJI 


j -*■ * 1^- l_jj_ Lj JUI j-a_jj Aj ja_JI Ajx^_j-o 1I jl i* j (Ajx^._j-all 

Ajil^t obat (_^LaJ AjLoxJI diLajLl mo (j-a (^ jim-a (JS jlfl 4(^ jajiUI j-a til jiii-a 

Self- (_jjlA_II _Ull jl ^jjlill (JjLaill (JllLjjlui-a J-oxj IjSAj t^i.V| jc. 

a _JiaJj aJo^J i_al jll Um j) iliijji. Aj-a <_s1Ijj jbll (representation 

1 . < I jail jj£j jl j^aJ Aj j-a^ll AjLoxJI jl Lafi-aj (A^jLuLa AjjjJsu A.ll-aC- 
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4 jj*jll (Jriijll Aj*ju1L JlaJI <2l]j& tlLLii 4jt2Jiall jjt til jLxaII 

\ 1 "» ] J$J A 4 _ 1^. 1 -ill 4 I^yflxll Ujljlmll <^jLuUkll < — 

J JiU*j J-lSlb 4aJ j 6* J ^ J m ‘W 1 J 
fJL_J] JibJI 4^jll I 3 a J JiiU lj£jU 1 *^1 J M-aJ j 

Jjjj < t _jj_jlsull <j««_)ll (jjbS «Luuij t 5 'ij’i~v 4g£- Ala 4 _j^_j 11 t _ s -5} 

(_il j_Lull 4j_p». jl JI31I J^boutVl Cy* (_3 J. u ‘ 1 , n Ciljill 

jjjua—^oll jjjSjJ aAjiia a jib AjJJ taS t4j*Sljll 4j*=kjxll Ajj 3 l 
^ jlj-iJIj o_pUall jjc. 4lJ jll a 3 a <> SxnTn.iJl j self-determination 
't4_JJta.j*ll )JA Igjlc J* jh jll 4 ojuJj *_£_)-oJ® J^^ull (jJJ Jljbb 

4_ili iillj_1 j t j JtaJI (j4J Ifi-o j3SI Jib* JJt -bbj lg-*-o fjX )J 

fj\ > <_ujill <_£ Jult (jnAaJI ,jc- L» 4^. Jl bfc-> * 1 jjLi# ^,1-oj 

J 42 * 3 *J ilbaJ Lo bile ^ W IjAj ibAbaJ JC- bs ^a. Jj 4 Vilm x bljSc. 

Lujii. jl laQ bll j talijll 4*J Jij t ^jjAj £ jj tjc. illl V<i» .a ajj*-a 

^ # 

(j a £ j—ill 13—& (j* a t i _ s j*-ail ^gj^Vl AaJI J j* J>° J b*iil 0° 

Jc j tlloLaj ^jUII '■■■^’<11 jc. J313U <_>J 4jJ — Jibil J^bluiVl 

■j^/'«"■ j (j4_II jijall_J 4jjlAalb al j el j*J 4a±jil j4jj 43 13a jl (j* j»cjl 

oj—all J4—3 jj—a (_>^—j (ji lil (_vul 4jli t^jjiioiVl tblj^ll ^ 4 j_ p*J 

C(jL_S^allj jjl_c_^ll Ig.4j4^ ^ a Litv . iI o 4j^la£>Y^ 

Jjitu V jjLai UoLoJ (_jl (illj y ji l g i l*» t>a ^^Ul 4j*l joaII a_jjaJlj 

.431 J±\ JJ 
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jjl_all J AliiA ill.ail - liiAli jl < 3 ^— US - Aj_> jl' Al»JI jl 

dj^S JiLa jj U Ja. Jl U jjJfr j* jj JJ J UW 

j .jill is.j]l £• jj]l LuJ liil 13 a J*-a ‘®£ 3 J 4^^?’ O' 0 

- 1 >1 jl Joi.n j'l SjbxJI LLoAsJLujI la I jl SjjI jll £ jj ®j* Ju UJ^ 1 J 

>1 

Jl tlijl 4- .'Ui l j* a jajta jl lUaajl C. Ujjjjb l!b=k jlS Jal ‘<_><UJJ J 3 ^ 

lilt jA 1 gjl lu ilLa/dl jlajll liA illJ-aiJj J «J* Sj-laJ' 

jfr gj JUl J "IkljJ" J1 ‘ASjLU A*-aj3 lia JS! 

^ c*] jluudl -...' i"'\ \ .) Aj^aUI Ajj-ajJl Liuijijl ^•LojjJIj (Jj 1(_IjIu 1I <JJjl 

_i. j_* I-aJj (j—** J ‘cSj^ 1 ^'jJa. ^ Ujjj ‘ jJJ=^l JJ' 

.lie.Ii:l j* A_j dilc. j'i>A o 


Jjla. j* JSjJI £Ijj^I 

? j jC-j Jj JJ-J 33 3 -W 1 ^ £*““ (*-« uA*- ^ ^ 

il.l_=> > ;y« JJC. J|?|JI J ^-i*J <-ij** lift jl J ^' 

■ j /;l.j ja LaJj ijla jjSj jl laJJ i'i ?J>jl' JU jj^J*-. Jaj 

.-. I SN .H 1_jj "i_uj _aj j »■■ jll %ji=JIJ t ( >;a . ^3 ll jSlj 

IJjS IIS Jl»j jl 13 a jl JUJ |Sjjj^ll Siklj (jjSlui Aj>J 

Sy-hL .j 4_n^a—C- 1—xH». j—a jj^JJ Lajj jl tgJjjjsil Ifr aJ a nO J Jc 

J J « jIji Aalu fjJl A^a ^'uiaH i^lLaaJI aj^=.i JAj t IjI j JJ J 

Jj_^a ij-J a^iij la jl « jjjS ^ JJ iV _jill jx Aj^b 
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J 1.- jULajJI ISjLoi LJjl Ua_)jua (Jj-aj (Jj ‘u 

(j Su aj AjiA Ml diLAoxl] a jiaxill AjwalaJI a jlA (jl i_i»jia.i j tSentience jjJji 

Ijjl (ja ^aC^I L5 Jc- j (AsytVil - '■■''■ JAajJI iad ,jC. Illll-Zl Ifl lwi^ 
c$ J (jjj}—a consciousness ^c. jll (jc ^JjVl ^jll ^ Jdsj 

V jm in _jii£l A_u-ald. ^Jj ojLuivU jl ^C.j ^^I.^Vu J AlSuJI (ja J 

(J jlla dll J II j _ijjjl I fl jjSj ^jlaS ^la_al l^J ^gjll AaaJI <■" >1 uKII joaj 

J_laJ ^glll ASj_^iaSI ^gJI ajLmyU j^C^ll U-iw-ia ^,^Viin'i (jl (_J jl j tdllxiUI 


, \ ^ ^HaII L Itl J jiyAi jl 


I—jl j d)L_Jaak^La]l «AA (J*i alj ,_£ ill ^ ^le. l^.jU II j)j 

tA—Jj-ajll djliDUJI ^ga ^gJc SjJall jjc liliAlj t^jl j Ajii (jaJ I^julLI 

A-Jjloaall A Vy (jV JoJjS_11 7j dllijLVI 7 ^ V Ail 

« it i J im II (jin I j_SJj t Ia_jA ^3 Aliiiaj A-nlm Ajjj Ajjlia^Luail 

A« Ac-^jui— j (J—a*j (_^i—II (_£jl—gja. ^ ja* Ail ^ iiLilj tlgia C- jiucaall 

(JiJjj jji (j^aJ jJSlIj (_gjjll (jc- e^giaJI ^jjiSjyi (Jj-lJI jAj t jj^fel.-vi/i 
(JdLia _)J3 JjljJ jl ‘(^jl (, 5 ^-J (j<« J-^3 iJSI (jc- <_LkiSJI (jlc- l_plS lawali^j 

^C-J—it (_g-ic. ^yC-j—waja (J—Ji ^gic Ajaja jail jl A-lj_jiLl7l dhil-Aaill jja 

fA—j_ja^)ll CjI— jLm.ll ^gJc. I^jjla lkali^)j Igj jjJj ^gill ojjjSJI aJ_^juJI j>a 

(jS-i—J jLa—« 4,5—3 J—J ‘Wjli aJVI (_ji (jaJ A j^-1 .71 a^A (Ja. ^liio jjlj 

• 4m JaloiVl 


834 



3_jjjiji iJjL—jIaC- ^—It jjl—3 jlg-a. c-liil JjSfl -laO" 1 " o) 

_HillJ -kjiill <—kaS^il Ij-ils o jj_ySaAL 3 J* — 

IgM ' —.1 jjLuj-il J 4 jjJI _jl jAlfculj _^3aJ Jjl iJ kj jl 

b_a* bJj^vaII l^t)lik.Xo tlua. <j-« JjjS] 3*UaU. Alull oi* dul£ ojj 

^ikSmU jjjll 1^^ (^O* 3 J*" 3jiLiJ l^jUkji-aj ^^cjjts-all 

•';•>!' _ J (_>^— 1 jj— Aa J o' (jjc-i Uj it-yaj <j'j (4^ j' 

Cll—ojk*il A—iaaJj 3_ksJ ^—*Jjkll i-jU3uVI J^-i. O* Jj j' 

j 3Ja,aia eJAia. Cliojl*-a JjIjJ ^^Ic. Ijjli (jj^3 <J U^J t3 ia<ijol i 

OjI—bjLlaII ftl jj 1—1 ji J £ J j o& blaj < ^•*>■0 1-iA J 4 Jj2 ^ 

t j __ 3ial_i 3-ajla £*=>. (jic- -iA«J lS^II ‘Data architecture j* 

- j <1 1 M.J j=JI AjJli o' WrA^ O^ 

^^-Jc. Ja*j ^U-aVI o' oJj4^ ‘ J^' S->J^' '^* l3*J “Jfr?-* 

— ojSlj_]| ^3 o* 3j. j<a.>a £«a Clvla.Xa]l A^.1 3-oc-lj^i l Jljiall bfc 

Hi_.2, 3—JLiLaJI (^3 j i,jjiak Ajl ^^Jc- <■ iu/x a «- . U i n^a Ifri-Ia x j 

3jJIc. v-s3& 0*1 J Jb»fri 3_nllc. ^ o^ 0-° 
3jc.ljll jjCj CalaJ Ajjlillil A^lj-JI :ia33 liilj jLkj] j& 3j 3ja^ll «—lljLaaJI 
3 j3o*-a1I ‘* j ;b»l' 3 jJle- <—S3—& o]j “- 1 '—?■ -P-^'J ‘Srftf'j 

U iiiiJ J ^0^*4 Ajtlj jot Cilojk^JI 3jJU^ Jj£i 3 J* 

3_ijjJb 3iUajl (j-a !iLl3 ujLiLa*JI (j-a £• l3A O^ ‘l£^ 

' 3 ‘* ,!* ' tS^' 3Ja*oill t Vj^ ill < ' i l jbfc 0*^4 j ijk n " _? (_t, ■*• " (_),• ’.-aJl 

.AjC-lj 3JLxS 
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Ajl tjiUiillj i_njjj]| j»A*-J ^juUJ AjAjLoC. (_jl (jLi AjLi j 


(j_a A - j. jl.3c.i |»£j (AjlUtill j J iiwl A^w(ji V) (_ji 

AjjjjaJI till Aaa 11 flVn V (3^11 jjiijiu'ill (J*ij tlilWi j iAjAuS A.U\ill JaLajVl 

£ a jj.iaI TV. J ^Ijj (jl o-l^J Aj V (jlS A2j t J| .U\A\W luiluii (JSjuu ^1 

A j)' ~kV)VI CA jLwJI I—g_ilc.l Cjjj 9j <lgj i ■ ^c- (Jilluil Aa.**1 1 ^ iA»» > 

tA jjSIaIIj Ajjut__aJI lLiLojLlaJIj a£j1iou» tillable. ^Jl Ia jISjsV ' 3 **•!_? 


(jjj—JI (jjj_i-alacaJI (jjjjUII (jliJallj f.j^gJuJI (jil_jjkill lAA (jjj (j« 

(jl ( 3 ^>—a.j (AJaaJ (JS ^3 Aj 9 ^x« 1 I CjLi'VudV I j CjljLaxll Iaiuj^j ^ 

microevolution ^—a=JI j^kill ji <3^1 ^.-fuadl j^kill Iaa (jl i_ij*j 
villi :i_ i^Lu a III aI^JI ja — (^microgenesis (^iiJI *_yijll LjUJ 
3—jAjk (j —a l^ijJU AjjutaJl Cj^La-AoJI ^ JaLajl IgJ (jiAij j^l AjLosJI 
Lul j LaS ~ iconicity ^jsjVI (Jj-ojJI Iaa (jl j il^ull £• CjlijiLi ^juIj 
( 3 A—II AjLlLojII C.i'.jIax 11 Aja_^JI AjjjljtjJI ^ AjAC-Ull jjJ jJ\ o_jJaikJI _jA ~ 

.oAjjcj AjuilSkol l$JI jjiibiJlj (3 Jo^ll (JxLoIill jn»j 

(_g —9 —oil c-ljj Ai_)Ja ^uskilj ^ ;V' (JLtJJ AjiaJI Aj jjJalll oAc-lall (jl j 

£-a (^j-lJjjlA {j Ini a jA ^li^ajU Ut AjA»^"lll (3Jal<JI (jl llil J (jl (3fu»j 

(jl A—jltfjJI ^ Aajj H-_ilaajVlj A.mSl.’iftllj (jjbjllj IHjVI -JajS 'o ^laa. (JS 

^-U^iaL.11 W ^_j]| (JllLo^Lc^all A <«s. ^ i<\i cUlLlLaxj! oSlAt 


J] < .iBJ ^3 Ax.An.0j AjLSj Aausv vIjIjJu jiaj jjiaall 

[^jUI] .^Lski jA jjj C- JMJ 
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I jl A ijl j 3 LulU J ‘tlllajl * -all ' (PJ- " * " 4a3aluia ^ll^aYl 

1 iil j^ * 4_lllS 1 "^!***■» I*J■"> >•»“'" (jixia j j **JJ (jJMjll jI a 

Sj'il .i U lj Ajjajil t_ajUaj]l £■ jjj t_aj£ 1 I>ijl j t jaj Ijj Jaj J AjSjJajJI 

ji t_ij*j jj fi_j|j*ouL>U Sl&3a Vj Jaj£j jjA I i>U J J l^duaj 

^Jla (J5t f±i Jill tllla_jla.aU 4 jjuJI 4%11»all (juluil _jA 4 mil (jln'lall I 3A 
JlsJI £a ( - ■ ^**11 ^LalljJI Ajt/t-^ L» jjAall o ja’liaall j 4 ji l M I ja 


o j _ alj "JJ- ->j; jjjuui SjjiS AjjSi tliilab ojjaVI e J4all J tiljj-laj 

(Darwin machine " j— jjjI3 » jUic-L Ja*JI jc. SjSall o 3A jLiu 

a j A til 1=1 j t^uiVI l3$J 4jla*JI o3A Jj o jll^l jjjiiS t_illS jllc-l laS 

4 jd_aj jjAa (J^uu ' fl tlijJCj t(JlJ o 3*J 4 jmilli la Sjjjuo ^^3 S jSail 

j> j (^holistic psychology Jj^JI j-aill fie- j**^» ^aill liUjjl 

AjuuuHa Sjlaill o3A 3 a}j t jjjjl*JI jjill Jlaa £a tilJ$-la jll tllUal j3ll 
ji l$J (J jSi jJI 4jjySll jt <aj$ia J t_uA 3lli j3 3ic. tjiajaC. J jSlj 
^ u A ,J J li-' l 4_)jlajll ^loj ^a jSJj t4 m . s-t9 H A jC '. ..11 t — L^ l t t» >/*>) 

oJ_jj i »; ^aaUjj (molecular genetics AljjJ' 4 jIjj® jJc- 

nongenetic evolutionary 5 a —jjjkUl <lil—jlaJL ^1—1 aVI 
Ttilsu-a—a 1 1^1 jjj—il jjuSjJ 3jUluj (jJj <Jc- t ic-l j processes 

jl jjj_liS (ilj3l liA t JUull jjLiill till 3 a. j JJ a jllyll meme AjaJall 


jlaij tiull 5j3lal ej^saJt Uila. 7-jL Miolistic psychology flc. 

j * ■ jail jllj .llaj^l fl^^ia o j \ i *•■ ^ \ . jj 

[jAjiall] jilj AaliJIj 
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^-aJI (Jilj jl£aV| Ljaji <j1 jSaJ -ill ujLLaaJI 

^3L—xuil (j—C. 4—LalS L .jLiS <ijJa-o (JLlLiille (Jlljljj «<■-!j.,.11 ^Ir. 

tALal^JI CAjlS^I ^ia jjn J4 ^jil t ^WjAy. ^.11 Ajjjjjl jjl 

l^J 'U - l v- rTl ^jjJI Cl^lSjjLall (j«a jjjS]l Igjl (j«a ^Jc. i a.^. U -jSjj 

4 j.i . «r-nr , l l 4. ;% ,l it , A \ AjjjjjUl AjuulaJJ 4jlj,-- | a"ill AjiallaJI (jla u. il3Sll IJA ^ 
« 

(_£_jl_j <4_j jxi^jll dAjLoaJlj ±m\ jjJa^ya (jC. I.1j» j Ijj L " , l- a jl«-all 

AiSiiuJI (JjLli (ji <_uHjui*y| oj& (ja V-1> life i—ImjVl (jl 

‘(J—Jjj o jjl—=* jjlaJI (jLaljjl jllj^ Ua.jJjjjJ! ^Jlc. l^J (_^A*-aj ^j]| 

OJJ -^*•' < 3 ^ ‘Neural Darwinism 4j>«-»»il <ujjjU! ULa^ ^1 j 

<-*_$*« :<i!3j (j^ Vou JjSI (Darwin machines j^jjlj CjIiSU 4J& 

(jj—JJjj (jLaJSJ—u (jl—ljUJI (jliftj (4_iLax_]| a^J (jj/il-N ^ t'lj II jSjl 

4-nji-a— *Jl 4 aJlx-all £ jLaj joj 4ivL*JI (j& (j-alik. 4j ^>.,jj jjjT■■» al <j (jjjjielLa 

. jx_)]l k_jLuuSI 4 K ■* y> j 4 j'jj^)' Jill 


(Jj-uISlI (j aL - gtll l i—ll g - uiV I (j* jjL l^liialj (jl (_3fiLuj ‘(j-ljS/l 4jjjjJI 

l^jJaaj (__>u3ljjj (jl (jSaj 4 ^LlLxJI 4j»■ II tllLLuiaJI (jlj JuSjj t^jilxJlj 

< I 

(jSlj JbLij (JS <JiJo jl jaiII e.li'1 c-Ijj-u (T^aJI (JaJj (jiLa^ll (jiaxj 

(j—C- 4-a^.lill c liJI (, , nl l » « l jli lAjujiiiljj I'lljLr. lg*i.»««. ^ ^ I 4, Y' djjlS I jl 


( 5 —9 4_u—sl fu . l l t-ljjjll (jju (jjS^JI j la ' . l l jj jl jjJI j^a lc-_jj (jjiSai tillj 

jjl — X ) J 4(_J j -\ l I I oA^.lj (jx <■ t ll Vi ^]l jjii.1 (jSl_J iSjLjVI 4 > 11T 4 

«... . » « 
jJj—u: jl (_>iaJ9 <lla. (_^i Uajb t j, a'S./i Ijjl (jSj A ««i^l n«ell djLLacJl 
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J—J JLoia.VI 4 aJ t _ s Jt lift ^JjJj ‘La (_$ j'li.ix .isn- 

£l—a^Vl ^—a a jjUlall (jLliall (jjj functional redundancy 

l^a^a t5 lc. IgLoxJ j a i—S jUaj jjl£j Ljaul Lojjj «4^jJaljll 

t "il j'x . aII 4_uu—illj {j-ali. 4a^jJ lift to_jtaiixj 4 nl i~u L'Ki.i 

4jS_pkoji__aJI lL)I j _liJI (jx La 4 , u xjj ^ jjxj ^ lr- 4x<al^luix]l 4 jjLulaJI 

S.).Kx 4 j^xj (.riLilxC- (Jjixi (jlj Ljajl Lluj j t(JLlLAxa.ll Jlo o^JoLuJI 

(jiLbxaj ^J, i.i-v ^C- J S-s i*i j t4j3^xxll 4as>LaJI ^Ic. I jlxJC.1 Ltxljp i_j_^u> 

ij u a l l ilAxjxill o4A (jl j-luj t j_)il i *«M L. IA S-. ■*< ^Lilix jx 

lj_£jftj _^]ajlj ^wJI JJJ• jc. ‘‘^ tllliU) ^3 ulaj 

jjjj_il »ll>xlj 4jilalj]l dlleljxciii 4_s3^*xil tjjaJl jl 

(3^1—Lu 43^lc. l g -» Jb a a . IgJ i4jjftill jjjlxiII j jl£aVl jii (jxaijxiil _)ftUaxj 
. Cjl^jLiyU 4j)>^-i»II 4 aJIxx 1] 4jjuiLmVI Lil xjVI £x a^uiLtx 

jj_xj ^_3 4c.Lua ^ill ^gC. jib 4ijl jll II Llilj 4xJ j£lj 

I 

jl < -i_>—*j ‘Darwinian model of mind J_a*ii gjjjjl-iil ^j^xiil 

4__jx 3^)]I (Jjljl_^x]| f.j _»Ja ^_3 I'lsjun Jitll jC- 4jSjjlSja ojiaj tilLift 

4_jLoC j— ft Cj _aa. jx (J^i j]i e^lii]l o4A i^l^Ia ^gJc. j£]j ti_. ij.J-vU 

J—SVI 4jJsj j3il jx *■ ill >11 lilij !lLiikj Ul j^gj 

tlxllxilj ljjl£ j_lxJ Ij^lisl oLij 4lc (jau Luj£ t.. ^ya Laj^ar-w :4C.Lxil 4 jJI 
4.1.. >al *4 —lxjj^Lo t. " lg ila jl^J ^>x*\ lixcajl liijJj V J 

(JXMJ —11 (ji j (jl j t4ijxxll JaS3 Jsljj LujS it-ljjuiLa. ^ 


839 



iS A Lojl i-aallj J itu -a x i l Aj_)». (jt AjaLUII Adlill dlSjAxll bAA yl 

a *JUxll 1 — IjJjudJ A^aJ jjl Jjj 4AjU ^ L ** 1 1 it l\ 4 '-V K r, 

d l—. 'il ls Jjxxal pJ ^d j IdLs ( 3 ^=^ (jjxlfi- (jjjj * 11 3 => 3 *J dlx_yLtxl] 4 j w>i» 1 1 

^Ijll j 4A*xajjLa Clip] dLLaaJI IxA-ArJ :lAJuxa3j lAjjtxax VKi 
c -LiJI t_j_jiojl j ojLiipU a_!ju^xkJI 3 U (_ )■-•»«' ^, >> 1 ^ ~»..-Vi \-»a 3 -. j 

(jj J (Aj^l 1 *'V 1 4_tJUxJI Jalxjl (Jijali Ujil jJ i ** ' 1 .* i Axjiijx ^3 >. 

(jl jl («^ui V ( 3 ° ^Id! a.V.-t^II AjLtJI £•3 3 j;jajll 

(j—S j ^__] dua. ‘AjsjSj AjjUj dLa^Lix (jii ^g-ic jolall jA A3J L ' 

4A —jla» 1 1 (jLiuj (jjl_y**JI j^A pill j] j»UJt ejlxllj 4iillj (JjS ApJ lilliA 

j jLui—uj j*a i "*k 1 La£ ; Ajj^ adj A_iLaC 4_J ‘ ^ 1-1 'l l AiLastl! 3 ’ *'' tjilJl] j 

y) ia. 1^1 j (jj^ jl ejjlall Aij 3 *x]l oJu^_j]| aJVI — o^a dl j 3 ±j£J-* 
A a I a j 1 '1 a i ll 13A ^3 cj 5 ^ J 4 A mIoKII 4 a I-n 1 “ A ^j l. ^ 3 ^ j j^l l 

s j-* 5J uM 3°J 4aJ_aPp_jxll Apjljjl 4 ApjI ill o^piJI ^ <. .ia>l 

l« 1-g— jJ 4Apa.1> <*a x 4 _ixA j 3 AIj-la jl LqIa jl i "' ■ 3 I "ajljVl" J Atalial lj ApjI ill 

■ 1 *|& Ajj^iaj 4 ', - 'i Ailat Aj ^jluu 

A. . jlxrl l a. V A —II Ijj-Ast ^ jlua ( 33 x 3 !) (JjjxjII dLiixC. adsldalj 

dll—aLaC- ^_COj t AiljVdil l dlsjl*JI 4 ^lc. |^jjij J 4 j jU‘< l l j A^_souJ| 

IjjAa. X»l£ Ij^da virtual reference AjliUJI Ajjt>^al] a^Ij (j^A'i 

13"^ ^ 1 1 HI jl 3^4_5 cAipwlo p_9i^Jap 3I g H Aj^^iajJI ApLaxii 3^^ 1 

d 3 »-a jUu (Jit-Ud 3 I (Jj 4^34 jpijl ^JUJI ^ UdJI j AjjLawall (j-a TjjjS 
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1_gjjjia (jj_J IgJ .la. IfcJe- JVjImiVI ij^AJ AjSjjji* <—talat O* 

- q ^-Lli! ! A jlr- jJSU V L« tS^ O-JJ"^ Ibj t(J _J% lu i ol l j (j^Ajoll 

J^UJI ^jAjJ^\ ^a UAdll (jl I^a ^ ~i» a c^lffim all (_jjSall JxIjII 

A..-jfrjj Alicia Cable. UojJ pjAAd daja. ifinal causality "AjjUlII Ajkil' 
0 jj3 (_ya AjLoxJI »jft Ajjajll <* Jj^»W Cjj_^a. J3j t AjAljll (JiLuijII <• _ l l *>“n l 

■ J jdllrtll 0>. <1 1 *> . l t J J.ia.J 


o' ts—1] <?-bkJ (Jjj ^Jjl (^C-J Aj.il Ajjxj jl^a. cljj jSlj 

Vj—>-oj jdill ajjc. j»VVlj Cala._>dl_i c-^^JLoil jjjlsJI jLuoiklj -iJ*j 

* 

ljj|__j 1 * a -». (J_jAa lie._jj Aj> jll Cal_pall j] to_pSll o^A 

^gJI ->ll * i lATiN l 1 ^ ' jl^jl ^jl A&a^Jall _yAj eJaSs -i^.1 j <■ tud I ji l avim l 

_II ^JaC.S/1 j-iill o' <jjjj iCa£j dj-ia. La J£ (Jjlia £ca 1I jjid 

<J_aS £j*1a!I jLuiaII lift ^Aa ^jic. filjj le-lla o^ if _>bjll 

(J j «J jl f±aj~a J J— ic- ibfLa* jj£j .iS J i(_sjxjll JU-ouVI jjib 

O 1 “iA I j /. n^l l ■ uajI »Q‘ ^•■“'A. ^ o^dS Cal^L ula -ia.lj j' ^yC-l llli^al 
V J ■ Ajjijilil ^* 1A^V I AjLoa. O^I'j c jAjll l<art jLm l5^1' ^ a_)L»ii1 I 

■ a iCil l — A i l i 11 Li. ,i i *. j l Li i ^3 Aj jajll AaJlstAll j) tAjLwtll s JA ^lj 


O* Aiao® A^k_jJ ^1 - jVi..ij V J3 — "a -'<^^11 Cal jld^/1 o® ^ a Ajjj" ^-a 

( J o» 1 1 I fl ^’\A"i..i \ ^ _jl AjC.Ukjdu'VI 0 jJall j Alaldll CaLajiiueJI jjj^® 

oj_ft j jL.-| jltl -l»*il l (Jjatx Vj A_jo^'A jUall V Ajl .L»-t^LaII j _>djll 

w ^J| i - i’l l ^ — 4 c ia-v 1 1 ^3 — i" iUI Lill oift jl j| ‘ jji.1 CjV^I*a (_J j 0 OJlII 
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—3 jj£j jl j£j»J 4j jx^l! alilSUall jl tdjAi jl (JJ*.J cAsltl jii^a Lo 

'I JjiMI \~t .imI (_J.il jxll <illj ja IaLu Jal 4jj j. J-v o j*_=J (JjlHo 

ja_)ll <LajlVi,a diilSj t(_J_jji_jll (j<-»M ■ <r~> Jl o jSj ajl ^ln aLlalj La 

.ASxjll ja 2 ^. ^jil Aie 


(_jl A.- J»-a Lij.il linijl _jA JLJl ja ^_jjll IAA jl _j£a11j _jjAak_j 

(jjalj—C-l 4 *aj^lja jl Jjj tliLij Llj_jC. ji'j A 3 j (JaJaaJ j_ja_j Jl*a lAill 

* 

;4j ja_jll (Ijljiall Jl _jw-i*i~v x>H (Jjjjall ja ^_jill lAgJ ^Lda Lil ^»A3J jaLllj 

Cll_alc.1 j__a j_jibu Al ji ' fl Ajjlj^all SiLill 4_llaJI eAA (jl jSAjilj 

t4ma Ajjil ojJil 4 jjju11j Ijnni c 1 *> nil f ->£ i£lj cajoiS £-1 jj J aAiAjui 4_iiAA 
(janl ia A j4"l la£ t_ jjj£ Aik < _ ff Jl IVlAla ^gjlija (jj_jalS jl Jaa^LolIj 

j| jj jj_t_£j - j*~ ,r -l L’\...l < j| Aajj t^iP-i^’Jill 


— j—aj^ ^a\» all f -»g ag.3 j£lj <jUa£U CjsV Jc. 4jj£ki klj^hlajj 

j __4 1 > •*■ lil ^J Z 1 -» oA£.ls <aC-Aj — ja_J ^Jl <a^lc- 

^—§3 ^—1c. 4 Sja .jill ai£ jj La _jAj tAjC. jjja^oll <1 aS?Ij i—lli jSjVI 

ajj—ua (J lift £ijjj jl Ijlj <JaJIj ’1 j»KU A^jiiaall AjLuJI CjU^LeJI 
<jjJ_ 1 l^jj _ajl fl*J_II ^ic jaLE jUiVI j* ja 4 ilLla J£l 

CjI—avIc- jj I^C. jajajaJI JjjjJI Jc. 4aa*a^a) I Aa* 4j*ilj (. I. a» ji Jbul 
(JS-wb (^Axll Jj « d_)l_jl jisJl ujlc.1 Ale LaLu JLaJI jA LaS IjjljJLa.jjaj 

(jJtj_kAa^all JjIaIIj (jjjAjVl j»eAll ja Ajk. ^jil ^-a ^ I (J/ijiill jl iLa 

I_C- jli jaeVI a-jllill ^gi 4jSlj iliia-aj I 1’%1'Vlj l_^a!La <Lc.IajI jj^J jl jS-aJ 
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-v j'i |j& ^qj i_)lxll (_^l iA jxsw jail * * ja LuljjOj 

.A*ilj ol j 13 a 1^j 2 Aaj 33 ojjj£i Cjlilnu 


^L_a-aVl (jc- LiajLta ^J3 j 11 AjJaSj ji llllc <_£ill j.l<a]l La jJJ 

( ^ic LajJ ?4i^_^aJI oJA jjJI c_J_J■ _jll AjxJ i43J jp ul. tk . i l 4,l ) L 'u ]l t „ Ijl l kJ ^\j 


-. ^ 1^.1.^ ha.j] jjJI fhl& jl (_j_jau cg_jaJI o jjj-ojj jill (_£.1 a1I 

jjl£ (jx ojlla-# ililiia. Jaj (^Jc. jVl (jjj^li — jJUJI plajl JS 


0 jl_ill ja ojliilu^U jl <ilb (jJc. 4ijjLaJI 4 jjI jil ja .1 jil£ ^gJI 

<LjLl11 > ^glc. L»aa ILuwilj til]j j_yl*ijj t ,\i.V> jhui <^3 djaUsaj 


ts _JSll i j£]j tolj-k 11 o jiLuall 43jjjsJI 4jtyl l$J (Jx*J ^gjll 

“*<' -y; 131_a 43j*-al Jjjualijll (jiuu JjLu jj3 La a j33 ^jxj V AjLa*il 


^... i p ^e.1 < j| ‘"433*^3x11 i*'l^'.*ll ^aaxda 4 >a4) (Jljia]l ^gJc. . W . l j 

* 1 

j| gAjjJ ^3 l^aL'ij sl£La-aj 4jUHT.il Jl IJ.JI /pa aIjxIa «al j^l 

«.LaLdl ilj jijJ jl j£lj lAjja^jUj Lai ^$3 jj3 <jjjjpSJI _jj1j3 


i<__iail ^Li^aVI <_g3 _jjl j3ll a j& JaLajl 4ijia_jl JaA3 ^LiaJa ^$3 £na kliLajlx-a 
j»C.j Jl ^gJc .j <iJ**3 <■ 43_J*-al <a I j3.Vl 4juuI j3j f$-jj3 J_^aJ V l3A jli 


t * 

lh_^J £^3Laj (JlL&J J'M ■ '**••*■ Jl ja ji&ll L..... i ^jl Jl_j alSLa-aJI jjl (jpo 

j n.' ^pjl S ... ^..11 jj| j'U o jjaaII ^^palilj^aa.11 dilj jjl 13a. ^jS-a-JI (jpo jli 


^1 V 3—3 “ I ^3j \jjA3ll LjUui*]' 

^K.*. II (J_jLoSlI jl (4ji>^a«JI AjjiiJI (_ pa‘; la- rar> JI o 11 1 J^L«J 


^uiU. _K.*■ i |j* ioj*j 33 j tAjjAill *u*i i_siUajU jjj jJa isomorphism 
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I I tlj^U-ajJI AjUjuI (_J-al_uJI <■ 3 j LuVI 1 'M j-s- lr- 

j_)x>ull j^lull j-i AaI_j-j) iTuSI j t (Jji-nliUI ^ic. .lalirj V jSlj (AjjuiUiVl 
c_ujl>i— j til —1 j j c 4 _LLmjj IjMSVi jjmj Aj j-a^]l Ajacaj-all djI^jAall jlajl jl 

( ft 

ol—ai j—jj-laj jl £— 3jTu jl Ijj I jgj (A-Ujml.rJI 4_u*JI o-lUj 

I « c 

£ J—J J—$£1 (jj£j ^ l }^) ^ <_£3 ^ Aj^J 

AjjuuKj ^jujL^JI (JxLxll j£t> 45Lu*J 1 ^jl ^jl USJX-J JiSij 

oj—AJ t^Ltall ('‘lljUn. jjj ClUDUli (j^LaJI jlaL<JI jSJJ tAj j-Q^)]l (labia*!! 
micro jj 3^—Jl <■ UJI l-j^jUI ^ic. aJI j uuulj cdASaHl Ai-nU- s jj-ia Aj>hA 
t 5 —lj J o^J ^uu-ajjl Ajajjl jluil jl US ^architecture 


aSjU dilljjSj ‘U (A* 


JJC. (JjSC- (111j AjSk^ljjJ Jjc. a j^a.1 frlb AjjlS-al ^ (ill (jadj 

* t * s 
(j—c. vjSc. >-ll>Vll lg-mi) Aajiiall (jl (^LSiuUl ^aJJ l—Sj—j I jiA jlj (Aja.jlj^J 


A—»(i.'.)-il Ij jJ-:u Ug2 (jl i iilblj tAjaljll ^>je. UaaJI j aJjU-UI (j. •,;.;*. 

* 

mental a jj^ jH a m Vi^ II ^ic- jlj tlgTic-l it-*»l U^a y*. IjjS-a (j-u! (JjixJI 
(jS^j jjSlj t UaaJI j a! jU-all jl ja t-ijUiL cs jJsuu jl jS-oj engineering 

(JJ^ia jC. AjSj jjill A-ailill bloc ja-ii jl AjjlaJI UL-JaUI jl x. y ■ <il jjj ^aa. 

C il jUnll J tAjjjjjjS A iUr- Ji*JI jl cJU i jjSI V AxjUall SlSla-a 


yA. iS l. aTi (_5jJl U jJ ^1 l.ug3 c-l^—i l^jl£la_« jS-aj 


I—sij j j Sj V jl LuJ j_jSj jl oil j^ (Ja (tiUJS __)-oVl_j t jj] 
j-o jjSI jA U AUi (Ja jj^J Aiiaj jlS-o^U U ^^C-jll jC- ^UlS 
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—1] jJj*«aj]l I ja oA a l xn j jxaC. (Jjxiaa ^liuilj i4xlLaa. 4_ax3 Aja.j 

AAllail ja £ja-a jjaUjJI jl ^juiJ-ij ?jJSxllj 4jft?l jjj 4iDLtll (jjiaj ^3 
£—>Jaj ^ IAC-LuiJ jl (j£a-i (JtaJI 4 Kio/i '^ ^^"' jpll AjLuilill 
L..kl%\l j_J&Vl t...l.Uii.H jA liA ji ASUE-I V <^xjl Ajj lAxSi ll>Lu£La -LuiAjA j 

jj—J jjl-aJ ^1—£=J jlAj-al Jl jliiJaj <~J)jui Mar- (jaj tAjjJaill 4jL)lla] 

(Ja t4jDLaj ^»l£a.l — JLiiaJI ^gjtal jll j $l£la-a]l 

^ L»A II Iaa LjjjC. 


LUc-Uaj_ ujI jjA_aj tA__uli)l SjxaJI ji] Jl Ajjlj a ja Iaa Iaj Aj*j 

£ t ^ 

Jj—a».j jl—SaVLi jjl—£ lit L« aJLum jl JilL jxAaj * jil (_^a! Iglajx-al 

< ' 

jl (j; ■ ■’j ijiLjjia Aiu^Utl ‘ * ’t» ■* AS ^C. jjl Aja.j AxAall Axjli jjt (JjLlu j 
j_gjjt fl jlil Ia AjjjI j csys mi all ASC.I ^JJ Lu ^*AaSl jjAaaLiJI JjjJI IAA jjl Lulj 

A—£llll lj] ^gjjLulj (_ax£ IjJsxJI Axjola jt Aj£uJI Aj^Lalj CjjISjA iligjj 

lAA £-Ja) AaxA)j J£l UjIujI jjl L Im-J j ?^JUJ| (JjilC- Aja.j ja 

Axil A Cjl jxa. Asjj-t pwl'aVi jl j)L-al AC-UalxVlj jl£ lij La iJLaj jl (JljjaJI 
t_Jj—a| Sjoa J Ajl j£ijj (lilli (Jsiaj lijl (Jxal Aja-aj elsL&YI jjiuaj Jc- 
jl__£aVL jl£ lij LaC- i-v 'll Ajjlja Ail mai 0 JjjJ jlxii.1 j_g A**aJ cilli ja 
^jjjJ jlxii.V A_u_;I£jA]I Atj>^-iII SaIc. 1 j£aJ ^aJ jaj «al£i 4j| jl AxAal 
jl VI—JC.I J ^gjjjjiLsk jj-aLjj jl£ jl Iwjjc-i jl ^ iJuS : 4 _ s Jlljl jajll t5 lc 


^1J—) j—« jA jUal (JlaJI ^ <—lull jaJI ^Lalc> ja jjJ^iS 

^cAjjj jlxia.! AjUaallJ cCjj!£jA aKi^I AjjAa. AC-lxx^a aaIcI Aja_o ojxiS 
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(jS-aj V Jc. uliLjLa.] ^JiL (_jl (jS^u i_jjxuLi. jl^=». (jlS I jj Lo l? a 

^_a (j a-j lA _SjIao J jiaj JS3 jll tilt o C. Ujawj 

I j| 1_<U ( ->*\nvj (jl JLuU o' U^? JJ^ 4JJjM' Aiai-cJI 

^jc. v_jaauj V f'l Ikl j t n><aH 

^j l |j' _J Oliiikl ^-ol^ j_5-aa x^xa (jjU 4-i.i i3l'uvl l l " fll. il Jal 

Ijj—u o' 4 -= k jJ o' O'® J 0 - 3 - u ^' J O - '^' 

I I 

o' _S-ob J_ A tCjjl£jJ JI>j Li.lJ*J lift j 4^-al jJ i_dc.l Jc. IjSjSUJj 

j 1_j£i V *iili 2-0 O-fii <J£ J o^' J£ u' 

^--ll-T.) j t Lut ilia I job-la I a <a l *»q < V) O "J I q — •*■ ■ "II IjJjaILj (JL-uj ?LjC-Ij 

(Jjl_ajl*-all o^ ' ?<jJJ=»-V' L$^J J tS^J (j 0 f^j' (3* 

J—laVlj o' 7] _ j3Lo!I j O* JJ « J"ik» (ilk <a.liall 

^ _k 4jlsJ J lAjjiij iilli J LaJ Jj3 <J£ 0-olj JJ (j' 'rJJ^ 

tllUl_Sill oy3Laj ijJJ^La o^>3j Jll iiiljuull jSilt 4JJ=>J 4j Jb Jl^xall 

OJ SjI i4_c.jj o<a jjSVI jA i-Jj^La. J l^AJAaoj o-^' cW *— 1 'j'j^-"j 

O«o Ja^3Loll_j ( SI><J I < l»'i J i^jlilatVIj A 1 nnVI o& * — )a»j jl 4jk*J 

quo '<-v o^lj (jJJ AAjLdiII tjlilc bill i_J3k. ja AjsIS bAjbj j3_jl o' ' * U*’* ' 

£•!.}£. Uojlj 0^7^ (j' W IJ3Lk t> dlljlj oij^jll 4jal£ 4 _jj_^jLv 

^J—JI 4jui A^.j J\ ojJ (I5ia.j 13k. oJiLJ' 

. Jjjuj <J JU O- 1 " -^' J J* I^Aj ‘ Jj3^' (^ J j' 
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(_«—jjL jjll Lojj XJa "jUjakVI” (jJj li-iac. Ijjj 

ts—^ J^VI <—IjLjVI jC." <Jj4^ jLijikl (jj t(jjLJI I j* cl JJ La ^gj] IjJjSj 
j»$9 j)j ‘^J 3 ^ JJC- <^-WJ^-VLj (jiauu UjLajLue jl 4ij*-a] JjL jA "Ijjam 
I—il jJ£J <j! (j^y 4iL jC- IgijluiJ j 4 j j-a^]l 4 jLjIj]I ililjla* II cLu Ajujh 

jji_ill jV ^ g<o |j— A j) 4^kjlill diLlskVI jC. jl-ull Qlaxj i—il£ jA Lai I jUuJ 

‘(IgJ (Jsc. V (gjfl <—i*Jjail jiiSU jgi I j'lirsj jl (j£»aj ^ijjj jliiil j. 5 3 jj.'j!^ ''I' 

t 

(jl_J l_fil j__jcVI J J=»-aJ <ijjl£jj]l <1 ><->* .all <■ nVn Aj^ajJI olaaJI j^jj 
jl —j*j ljA jl (jiajaaj j t LjjLo ULa 4 L» 1. .m ^A -< (jJuau jjjl! ^jjLill 

t Jj —St j cl£jj ^gC. j ^ j 'll (j^il •> t*ii L^ajl (3 ^jl j iIaTlo AjjSa t"'ljl''<-- «gj 4 

l. \' < al l >.l.U7v ja 4_ij : jjLrf-Tl'^Kall (JJ jiall ljA jC. li j& ^jjjj j (JlljlSj.} j£]j 

, * 

jl JJ— J jl—JJa.1 Ifrajjj (gjll d)La jJaaII j* <£11 olc-Aa jj£I jLb jjujj 

jc <L-£aj diLl^j/l tlulS I jl La ASjx-a AaJc. £-jiac j^-jjjj jLli.1 ^gj JjLuJI 

jl — S Ijl 1 -a JLaj jl La$-a (Jju] j^lj t^gjjjjSJj jl^-=k. jc jl AjjJb vljlj 

« <1 « 

(jC’ CjLa^lx^Jl ^jl -iSjd AlJ tV 0jLi]l 

Ajjijj (Jjl j (*_a r -1 ' <H t_ljlu:l cdj^jkjJ Ajl 43jx*a JiLaJ jl^_ajl c Lli i_)jLuil 

< - « 

• lAJa.j oiiLe jj£j jl j£-aJ ( jjil 

Jj^j ^Ijiall * *' *'l ^ 4 ■ ’•■. Ai^iJI ^2 i «a ^j| 4j~n jli j 

4-L^ali. A A\ 4jj-aj]l >lll jl^i»l l jV afllj j<aj]l (JAajJI Jja.j ^1 

Ajjj IgJ 4_al*J JjVI jJI >- j l /l » nr . jV (jLollj jl Jj tLkJJaJ oj4Aa 

I—j-:Uc. jgit-'j — Darwinian structure 4 j1jjjIj aSu — ALla jjc. 
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4oJI jlj t _ g ic. ojI^jui l&Jja.j (gj*J lo£ 44 jj 1 jil e^jiJI S^bc- 

jjC. 4 n il l o.lgJ o JlooII ‘ “ <1 ■« ■ ■>»!' L -*'^1 (j£al 1 jl j (4 jjI jjl " (ja 

(j_a jl jl * •*■ ^gi ojLujj?l 4 -> 'I ■» 4jxuLuiV1 i " '1OAjJI (jlV'a 4 jJjJj <■ ’ t 

^fjiluujj (gijS/1 (^C. jll (j& *(^ ‘-iUJoSI (jl^Vlj (jj^J l-ijxafl IfjS* (jjl£ 

_y,VI (jl :(_£__)iJ o jbau jl t(gjJl (jjlSJl jl j l g > 1 1 1-ig-l ( _ s jAjll J j loTil l 

jjll 4 L ■ n jll (jjSj (jl — (jja-Vall — jajLuJI jjC. ^gjl jliuiVl 

!jji\ _ ui\ 4 j n j (jl ^^1.' (jl <-. im-J j 44 j 11 ji jiJ (jjl£l 4 lal-Lall 4 jj 1 ill 

i*'l ^jl* a lj jJ > *11 jiijji La Ijj l^SaJI lj& (jj j^ll ^JU_^3kJ 

A _aJj t (JLlla jLiall 4 ■% 11 t a <jlc. pj&i (_£ jll (jaba}?! ebj <—Jjluil jC- 4 i n 

4 » j jL» 0_J.l=kJ ^^3 Jab (jl bl — l^jall <■" n*> (ja — bjl (g& j _j^l 4lijjij 

4jlj Jj_oaj Laa jjSI 4jSUJ 4jnill ^glj o4C.tall (ja llAajlxa (ja _ji.j?l 4iC. (g&jll 

* 

^jUV" "1 l__gjl gJJJJj djjlSjJ ^jJaji 4ilj aVjba 4okll (ja kllLajlxa (ja 

jj ■ «a* 11 4 j1ox 1 JiaJ <_jj^oj tJjjia (jJaikJJ bjjja (jl (_>4ij^}iil (j*JjJ (_glc- 

4113 A -v j-v ■ ^ <^jl jbij JIsJjlu Igjl La£ 40 jjaall 4_iSj jjall 1 gll a 1 n (_£ jajll 

*4\\ \ < L_jjla < Igjbj jU ^gil Ji-ajjj 1 —sj£ bajc I jj j t _j j > «fill 

I < t . 

1_ ojj 4_Jpljll 4 _j4=kj (jl jgAJLJj i j/ J silliA ilul£ (jl *—S^>*j (jl ^Jrt'u aj 

. jf! (JjuI 4jj 1 j 4lLuia 4_^a (jj^J j/ 

lujg^.1 dul£ Ijj La _j4ai Ijft k»j_)JU (jj? JaSfl 42klaJ LiuJ (jajj 

4Lla jaC o_^aLtoll 4a2jLi.j?l bujbjasta (ja ^jjjSJI (jl ij? ^1 J 4jJ_j*aLaJl 

jj 1 1_aj Jtail (jaJ jjjj-^ll (jbaJ ^ jjSaiill (jC. bJaX- < _ nml Jail 

4—ojj (Ajua_•stoll jjoJj JLojSI 4j4a.j i^gC. jjUlj ^gC- jll tl}j?La.j 1 JS*J 
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jjA fji jjiaJ frlciJ (jlJJ^JI fp- J® J^lj <-£* IjLjaS 

j' j (_j—a !_ ]'1 a Iaa_j (Aili ^'° r - i al-v'i' jjjl■ ^»*ll Ajltjj ‘Ajjlia 11 AjlAxJI 

j2 j _J jjA_ i Aj£)Laj tllljl jS jlikjl LiaC. jj diL-u^LJI j 

a j_A j_AJJ j (AjAaJI (jjusiSI ^Jj <L-oJI (jjJJjil £2l_$ll lAA jC. AjsIS AS j*a 

j;l j ?aJj^. j (_£Aa J La (J«*>•*> mi lij jjia jfc AilliLuil <ilV jLi k— 

c al l_ ju ^aj ?4jx*a^jui]l 0 jJ»j (JLajSI jjiail AjjA ja. £ta]l AAilaj ^ i_lil_y^. 

cff c. j ii * j ^ iiLil jiaJI (_jAa jl Jjj Ai£}Li*JI 

j_a LI ( JaaJ jl AjLi ja till jjLaill bAA ^3 J £tiAalj]l ja ^y u! ?^lill 

- jj.vK (Jil jjic. 0 jljj]l tj^Jti liil Ajj LuljLii. 

jl -^f-j jALlia _p£l jl" • L g^ AJaajla o^ya tlilj jji>aill til jll <Jl£ 

' j loll a jl jl ~l»l l _j_jal jj^l AsJ Laajl IaAj c'jg-ill AjjLLs ^AC- jA jj£]l 

1 ajj (jl—-S La (jaj Ja33 ( jaaLjdl ^all *. )I..'>~v I ^^Jc. AijAS 

jj- I ■ ■■ ! ~ ga jl "Li jj tAsialc AahTta AC.La£ Jaju Lsjl^C.I_j Lj 

t*~ i - 111? A .ysjjjjjS a j^j_d ^^jlg-ill pUo^VI 5 jLal ^ K»j j__><ajl ^yC^jll 

0 jl_li]l I_a j JJ ( jjSJI jl jiaaa]l lijl£a bla»_ja tliC-jljl jia* lg£ jLxa 

(jil la-Aj Ailjll a jgaJ l AsUaj j£-_y]l jl£ I jl Li] AamuIIj A-dLaaJlj AjfLiLikVI 
ej__J qJI aAA <Ja j jl VtllVVI Lg^-aA U^- 4 ^ ®_)i LA4 CjLtmS (__)aii]lj iljljj]l 

( t * 

I g il ■* (ja Ja ? j«iu) l» Ail j]l lii^jgi A-ajS (ja (_ j )n~> 1 J jjl La (J ^ » a , 1 I g ) 1 » a (ja 
(jl ( jl a A.iC.1 _jll *" 'I »KH Ia Jjiti ( 5 ^]l A Ji-^aV' Aaj&ll (ja vjlil jl 

ViilLall j j j^iyi ja Lg^kLul jlSaVb 
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£•1x1^1 j& <_lC.|j jj*xjjxxjl jx jj£XSt (Jii* U]jX lAjaJj jx j^j 
Ijc. (Jxlj^xll JJI lj& jl jx jl il&|jxx I _jSjjJ Ajlf-j] £ Ji J) 

cl j] Aj j*juij jill Aj>*nji^vvll ^'lu jx I JiS A^_J Ajl JjSj Ajj jaj Jc. 

JjdJJ I_ Sj>jj 4_b_^kjuill cUj AjuiljSj Axj^ jx I *;■* jlSj jjjj i^Jj^H C _ s -C-_^il 

^ _ II J _$Jb da_ jSj «<1xC- AjUS jmmSu J ^-lajll Ul jjis lx I jl t-MjTii jl 

‘-'I jVI _jj Aijxxll a j& jj jj Ajl jl Ljj (_£ ja. j£lj jJI 

^gjlSjj_II j_aiil jj'JI Aj^jaJI Xxlo _>cVt jlS U I jj ja. LjC. j Aa\ix 

^.' Ixj 3 I'“’ Ji Jl oIV' >jor. jl i U'l ■ >» J jc. I Vtj 

dll jjl _£ j J_ill £x oVUx jjj (_jxl*jll jx U*jxj jJ j Jull ^.C-J 

jj II ^Ixj&VI ^jC jj3 _yA ^S (_£ ji.1 Aj-vl i jx jSlj Ux JaLui jl A1 x£x 

jl—laj Jc- jLxaxll lfrn.j,jij Jill AjC-1 jll 0 jcJ^'l AIxLlx c jjxI Aj] jj C_Sju) 
-’I »H £x JxUuB Jl £• Jiiui US ljj lx _jA I jjlf- jjaxll JljJI 
(J xl» I J J_& JJj_£3_x 1I (jl ^1 tA jg-ljll ^JJC. I J J-v II £x JxLdj Ixfix 

V(_Jjjl_iil (Jjx l^Tix AjC-I_jII l—lull_yaJI 


(j-’l ‘-l jLx_J A3J JSI t_SjUx Jjj ^x Ajl 1 ■ oil AjilSxl Axjj 

(j ill (—s j All j j iall jc-Lix £^l*J IxjuiL ‘ c_i jja ^c-jil AxjfLj 

Ls jJI dijl Sjj AjjUj J liLxll bl jj (jl jjx Ajjjjdl t*~ )l ir eCty xll (J djjjl jj 

Ail >>il D^L—iic-U i^Jjx _ill (_yC-_jll (■>£ <j jS jp-i t jjxaJlj JSxJI jjj Jxa&j 

A xh'jjx (J_xju dlULl jj djl^x ^Jlc. jA — Ajjjj — ^Jlc. Jl Ax^jld 

C * — t I xi 

jj_=>.J V jl Ux_da Jj Ixx d)Ull Uusijl jaj Ujl >■ jij (A£.LxllS 
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LiS LaS t j j£i t (_£ jj (j.'il's i>AS (Ja'iH ^ ' r - 111 IjSjAa. 

a.iA u_ajS i _sLjuSI (jSl j (lilljS lilLlA V J r* 0-J liwi&jl (jC- (jlaj 

(jlj t C_uliil Jllijc-Vl I^A (__jiaJjJLd **>11 _jA jjjS j Lojj illlilV I 

£t__ijajj ' *^ _jll frl<Jjljjl o_JjiJI .jC ^-lijill t—LolS 

Lajjj iAjjLal! dlljJxuaiSI f^ya AAiAaII <* Jal&wij (jSaj 1 LS ^a._jVt 

^_lc. |j_A 1 •' V-J ■ ,'J J3j i U ja 4 ^. y 1 y' L " nK i_ jjS jjSI (J.iItJI ^Jc. 

3L plioC. aUaljlj (JaJU ^jjll <C-Liadl i-sUa/dl Ajl^j ^3 (JjuI (j^SJI jjl A3^XJi 

t 

(Jac-j As]J «_tla (_j.iiSa.ll jA (Jj il$Aa lx>ia i (jaj (jjSi (jl i—ilSjj i£ JJ 

'Oijh^ <S* CS"*^ 
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JjVl Md! 

:JjVI (MO 

‘tAj^ ji SjSa AjiOlifl _ J -al*ll JUJ1 Cii4ic.l ^ 

<^£ll ^yJc, 3jjlij ijuaiii US ujli ^jii Lie 3.1 jij jjLJ j Jj j L. JiSi.-.B 

.AjjJuII ilA x a 'l^all -UjUlo 3J_J—a ^3 Llull S-ljSJb Uali. ja lc.jj 

IjJijI AjjJI ^3 J—aftfl je CiUj.ll] £jlj Cjj-la. jije Je (Y 

Marc Hauser (1996), The Evolution of Communication 

AaJXJj ‘■"ojiM 5jjCj “UoLi. 4*111 ji jj^£ jj CibjLJll ft Laic. ^jSaxj jllj (Y 
c ^i lia. AjjjC. 5il ^1 j ja L»ajUI jj _j ‘4j_)L> 3 Ua.la Ajjil ASjjLa 
bji^ Ailiia 4 j jajll Cjlilll ji i_Sl£ jLuj J*j Lu3 4lUa]l »1 a ^1] Jj*j ijjjjj 
• Bellugi and Klima (1982) : jkil . ja*j j& l 4 ->... 

Robin Dunbar (1997), Grooming, Gossip and :4itl>J Uj£ jv - (< 
4iUal j=»j*jj ‘the Evolution of Language. See also Dunbar (1992 a, b) 

*Axij (iljLj f-1 jb"<*- 1 j 1 *i4 a >a"«* 
.ilj Mdut -ijL^JJj l^A Jjl j (g 

The Imaginary Invalid (Le Malade Imaginaire) can be jjJja U^^aa (' 
found in The Misanthrope and Other Plays, translated by John 

• Wood (Baltimore: Penguin Books; 1953) 
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j^aSJI Juoili 


. \ ^ 1 • jjp jjSjj JLLall < ■ ■' < _ s ifc ( 3 

•Scyfarth, Cheney, and Marler (1980) (* 

jju ■ i •.".U aj jjJaj GIaju) jjjJail /ja (JUa |T 

(jl ^3^©lJ jlfjLa ^(jl {jjiaaj ‘AaUjJlj jL-all J^La 4xu_j3La dlUljai 
l _K.i Uajalaa iLalc. jl£ Lojj o ^ .a-J ra jjajl j£4jjl£dl 


.Ujjks 


OluLJll ^Jlc. fr*i!ya <j*j * JJj'’.! ‘'" JlaJ 4*1*31 JajhjJl (jjla.Ull J!Jx. Jii. ( i 

.Derek Bickerlon, Language and Species 1990 

•Cheney and Seyfarth (1990) ( c 

.^jUill JL^U 4*xi3L Ujili jl£ lj* J < Grice, 1969 jk* (" 

•Frege(1879)(V 

.La 4*3 ^ ■''<' *3^31 ^jlaua -l:.lro jc. *Lalj5> 0 . 1 c. I 3 jSVj Lag*a t-l ifua' JLiadl 3i& (A 

Saul Kripke (1972) > JS L^c- ^ab *1 jVl J j*!*. (<l 

•and Hilary Putnam (1975) 

UjU jj-'-.U jc. <jULj5 jx 1.3.1c. .-ii.». Wij tjjiijjj (JjljtsS jx a_j n'-s a ."il 1 .•! fol (3 • 

■ Hcrrnstein, et al. (1980) _>iii! ('' 
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4 *-**-aj Jc. I'jjis 4jl jjjl si* JaX xai Jj CUcC. : > <1 ^ jy>y* jJ (\ 

ojjilallj Ajid^jll CjULlkJL iajj ja Ajila. jJt all'll "-J y . .■ - " j|j 

-Aill UiLoj 

^jjll Ajjill ^LJslI (jUiJb ^jaij aiUxJI yt jjj CjLaIL* na 4_ullc. i-uaji c_i_yju. (Y 

loa, liuj ^Jull JjIajII ji aiLic.1 Ollj ‘lljjajj-nj.,-31 Jc. 4jjJau ■ » m- h 

a£^c. 4aL»c _«A sIua JaLsjII ^lc Ojj£j ^2lt <,| J ,1 , 

Jiljj >_a..ul j J j- -a ‘ll < 13 jljj Ojljjl-Ka Ojtj SjUyi jsLui jL j«i LoS t 4 

,<iJa_>l*Sa ■*»'* 

.4jlc.all AjJ*jJI Ajuikll \ r J*aaill ^5 J^ai'ill J* OjJau ^Ui (r 

Savagc-Rumbaugh, et a!. (1978; 1980); and Savage-Rumbaugli (i 
IjjjS IkUj ISa Jillll ^ajVl ^'Jili<uill Ja JiljSt ^Je Ua jsj uij ‘(1986) 
•*ulll jc. 5 JIj1I wjjUjII U^jSjLL. ULal j jiilll j ji-ji j jLajjJ; La j 

- gliLi ^ (° 


■Rumbaugh (1977) (1 

‘5JjLxJl ajIai J) jlil UbLo. 1 Sub _£\i .J jL ^ jj ,-,n^ (v 

iialaoj V) ^Kn'ft lL LJ <iji>j*. <L^a V jib 3 ^_!J SjUi^J 

<l^la-» yc Jjjxjj V Lq^jV l^lki ieliliVI i—S_ jaJ 


■ Savage-Ruinbaugb and Lewin (1994) (a 
. Kohler (1927) (‘l 


• Piaget (1952) 0 * 
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:£j| jll JuaiJI 


.^aa (> 

.^IV jHu j ■«« ^ s^i ^aj U *ecA j w*i jJajI 

J&Lox I.SjxS -Lol-liU (_5jsw ^aJ jjlillj 5jJll Ajiyii :(^iUl ilizu) Q. uAy^ j$ (V 
<jx jij ‘^xxiU Ojill jllix iio liilj JJ ClluluJll $lxlfc LaJj ‘4*111 JM f$il 
(Jjlaj j£c. £*«U1I Jjill <■ t . y-T iix ^3 tj\j jajl*S *V.)A 

jijjj 1 A Aidla 1 ' ojxiy 1^1 Aijjv t ll lll^ o j j > yi ^3 4*111 

_4jjj^^|1 lIiLjam!! <tu aAjIaII *w 

.Berlin and Kay (1969) (S 

jx jjjxll ^ylc. 4*xii iK all ^jja-Sfl cjLiiUxJI _>iajl j i Resell (1978) (° 

aY,J ^\ j Jjxxjlsill 

SjSai a! SJuSUx ^3 4lx*jjJ jl ip ^ oe ) jlxJja. jjx gDini x l l lifc Cjj*1m\ p 

(jil_jxx ^3 4jL3Iixx OUl 'A'liiil 4 jj* 11I "Ajxa. _^xll laULJ d£l£*xx jc. ALLw 
N »a“« ... a 4jxa._^xll ^jxxxaJ ejlS j^jxLxi ^C. oJU^L] 

.Jackendoff (1992; 1994) (v 
. 1 £ jj^lj *—i jjxjj “ ^liLx (A 

. > 1 1 • i_j jjxjj — jrlilxuj ^ Li uja. p 

.mv Ay* p • 

Ajjliill SK.txW oja ^k. > (JJI 4i**la ^ jl_>aJI li$J P' 

jji ^ylc. jXc. jlijl 4 xJj ‘-eilxVI jx -J^ax -lie. jx 4x1c- ^C.lji jUxj 

^j£xJ 'll — plj^llll JjjljS ;Jix^ 4-jx)ila dWl <■ S*slj 2ic> I gllln J ^^jll ^C.)jill 
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.jialA IjJaj a ^jll AM jS \, .1 '* ...^1 ^ijia jc Ia.> vW, 

.el_j£kiu^U La3j£. -laj jft V 


.Ramsey and Stich (1991) (' V 
• Newport (1990; 1991) (' V 

d) <=>-_jl jUjV' Aj^-J »J>^=> ijo ^jLaJI j£ jl' ,>> 6 ja. :Jlla (> £ 

jjl] JiA Jja Aaa_jil S_jlajj t_ljUJI J° ■ .1 Jja AJjLa »_}Iaj 4jlJ _ jk.l l 

j\ J-ijj'il vliliLLu ^ 4 . '4*...all jUjS'I ^J t c.- Silj tj l..-" 

. Alilj |jj.1y,a ^JSLa ^Jnu jj>..:ll j j-*-> 

Elman (1991; 1993). See also Elinan, et al. (1996), Rethinking ('» 
•iliill ^iUil 4j jLoj AjiiSIl AiaUall j* ljr lc. j-iU^sU .Innateness 

.4illl jsiwll iJjljUajl jjj jju^a j .xlA ji 4...^..'1 

^Ja ji La J2bj ^jlc. Li j-- ■ 4juAua j ( _ J jxa vU iiil j] Ajajjj UtSjo« jxJ | \ 1 

.a_jj$j5ut Alial j - ira jjj 

jiLaj t"g-jL (..iKll" <"oj£ll >. iK i_iuj" jLa UaLaj Aauiia Aj_jA_a 4iaa. (1 Y 

*■ " 'Vi »j&IV’ Jia 4 jS<1^ CjIAUi j j ^3 jj 

A.. 1*111 £jL i_lK 1 ^ i$»n jlS 


,£3 jyS <iiS 

■La-ai 4t>.a aA 


ji j jia J^I Jji^ii aij ^ -dial) w wa^)*JI \ A 


*^ -'1 * .*i ^^ ■ -' -^ O^miLm l^l^i ^ ^ < . ** 'N. ^ .'■• a '*v ^ ^ JaAj^ l ^ 

^ic 4JjJLua tfi3j ^X. j )Y Ja -oj uJ^l£jjl4 j ' ■"JaLoji ^3 j>j 

0^3 V ^ jl ^\c, Crnij j 



j]^ 4 jj£ enj iill e jlAj 4 jSjUa jlm dlLalc-J ^J ^lUmid l (' ^ 

Sj-oLij 4mlc Ajj I ajj l JC.Ijl jft ^aII 0 a-aJI jUait jc. I H X 1 jAJ jJj 

.j_^kill ^3 

.Bickerton (1981; 1984; 1990) (x • 
jiaul I’ja. y> llbjc. -lajj ‘Todd (1974) Jbil Jr^JP ( Y ' 

At jjj, y JliuijjS Jjilj I ' »< SjJift AlLal £-a (UjLoj i ‘lj 1 ~> dlmJ) 4ja*ujSI g.>-- JI 

.^1 Aidl Jjc 


C^i ^ 


.Hollowav(1995) (l 

a -K i Sj(c, 1 X j l .ti j C^UJI jjj3 AjiVil l i^jUjIuui 4jla» ^3 AaIa -SaSj i ' ll m l jJ *Uu (X 
Sjiii liLua Jia y jtdl 4jju (j aiiU a <jAl liilj JAG-j £-dl »-^bj j&-«J frl_>ij 

ClUl jaaJ Aornd b Jjlsll iw'i jig ^.Ic A».jJ J$ij liillil Ujiaj dlljj £-dl 
IjJ t^Jdjtdl j —Iisl li.ni ^jjull dua. j<a SjaSS I'A'tn ^3 Lfe jlLil 4 Inl l i >i 

jAjIa Jxij 0 a1aj 4ji ^jlc- 6JAmSA jLaA l« jSM Jjlfc J* (d bo jl JSAfti 

Jib ajjA. wll JauiaJI diUljaa. ji .lAa. jlftJ *lji > .lm~> iJ < s _yS J1 m- Jl jLo_^dl 
cIaaIj daajjfl La Ijl Aaaaa aliU.iaJ j Aaaaa Jai LmaJ bjju 0 j nil °*1 Jj) d i U aj 

j' >ddl Uaa>^ oC 

gJjjJI Ijj ^dl ya 'l/iA f i»i>1 l/^dl AamA ^alml ^^Ig ^-Ija^I ^aaL (X" 

j* jllUs jj* dldjdi bi^ljAmdl ^JU ^ 50 ) _>mC. jjdl ^ IJ 
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jjill £-4J * _jjj 3 j£ -J" jjliJI ^Jlc. tj^aLuj 

^-ail ^Uaall ^■sll <_jl^a ^J^-a jc. Im la 'ii.ia. Lr^ jl^iill e.LJc. jljl jii-f. 

elSill j& tljLJjJ J^aJI jl-j t .>.■■■%.H/^jB 4;»ai) Jjlia 

4 Atia -aSI alQbl a J j ll jty I J^3 ‘4jJvL«]I jl 4 j3j*JI j\ 4 u a lTa' ll IjJalijjl 

£-a Jja' Pi jlajl IjjjSj Uulj l&u jl£ 433 44ili~k,a CjIaI^jI jj$Ja «l:4l 

4 ^ 11» a Jjjjlkj ^_jia_)&j t(4j^_jljj.^S , l 4jljLi2ajl jl) t^aj! J Jf 4 
4 jIj£ ^3 <ill^ j t^UuaLall jjjjSlI (Jila. j-all ( -Jc- slJ j'j~- 'V1 oj& jjjU jLxJ 

.The Mismeasure of Man (1996) 

Joiaj jft liui 4luia k_i^*j J<1£ (lA^t) Jjiw jl5 1-1 Le la-Jal j jjajl (t 

.(^AIV) 

•Harry Jerison, The Evolution of the Brain and Intelligence (1973) (° 

>.lin ja 4»Vi4.a 4jJ <Luall 4 s£j 4jaJ^j«J vljl ("l 

Jlaa ^3 jjjuiJjia ^ic. jjiitl i.11 jig iiioil eL&lxjl ja ^jLjjl Va,13j — 'U.^,.11 

.1 1 ^wj (j. ^aji(i^iv*) ‘ls} j ~s 11 /c-LS-^ii j ^aii 

jta <iDli.l cl__>a (jjiuVl) 4jj4ali lllULuiU 4join’ll! 4ilSJI J j>ic. 4aj£i&l (Y 

^•tuj kJvLSJial | 3^a •"■■• VI Jjjj ‘4jj jjfilll C.iUmI_jj1I ^3 Al£U]l ojLi j JJ Jiaj 

(Falk, ) . Jjila^JI -'-jg- ^all f ,>-> SjLjj g-lxjtLall 4j_>laj ,_ji o jl_>al1 JaIaiJ a_j1 jail 
^btUl JjC. • !, '-;ll CjliiL "3 Ja_9_V ^ jjjy Lwlj ljJ3 aiUj j\ 11 C.L (1990) 
AlUall V a n.ai ,->->-,11 V j 4 jjSj ((Allieio and Wheeler, 1995) 

j* Ly°jj^ a '~ A * (Armstrong, 1990) ^»oJl l*^aj ji jS-u 

4ijlLa3L) AJLa. ^3 4jjSll ^yll _>,liSJlj ^4..>»*V' -^-ajl . 4 ^v-V. *«v . _ 1 fl j"* 

J ^llli Jl lift ^-UauJl 3_^\a*JI ^ 4> >*■ jVI 

Uij ^aV' j^Sj V Vj basal metaholism l—V' _i^VI jl j 
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JauS La jc ijljxu 4jla>yi j^jA ji Aojg-v\lj 

Ai& jSlj ‘AjjU! jaLiill k_S jjla JJa ^li-cS/l fjfii JaISII i _paj'VI <jJJ AlUall 
fSB t _ s JJ ^aUslli ^_5 jjJ _jaj ^jJc. JcL^iii o.iaj AlUall liDlgiuil ^JLaaL AjjllJt 
jjj£ _pL il£Luax]l ^I.V*t'iia1 Jjjl jljajj ‘ AJLa. ^3 jjj£j V I * ^_pUI 

■A. Uil jjc. l*i~ki ^jluiII (_£a Aja jj]l AjajutjV) ^2 

•D'Arcy Thompson (1917) (A 
.Ewen Macphail (1982) (H 

.oUjasSUIj CiLjull jjjj ^lull jLiu klAj^L£a | A H A A— A (jLaJuj ^ A * 

i_jIjS fjAiSa ^Ic. i 'im ^3 aj^Ltjj jaj jjj AjJajc- i_jU£]l lift 

.4juUUI1 A imiil l t* i il l 


IjjjjLuiJI JaaIaII 

j\c- ii— cisj JjjjS >_Liilij \jj^ jiko ijus jiui tjis U 

. L_J^^il A-Lll^oSlI Aj^liLa J£j ujljLuil £a A j jj-v \\ i -. .,".'i a . »al '< A ,w i l*»-\ * ^ ^ ^ £ 

•|Y ^yll *,A (jA .LaS La Jib pinyWj ^all ( >a.% (jaLtf JJ*J 4a. jJ {Y 

<^JajV jl£j ‘kliLajIill «_ut ja JS jjj >"ih-k jl ^jaII < ,A— . , "l Cilaj-ll AjjLLJli 
.k_i^lSll jc. aJ AjuiI^jJ Jjsll ^L>.« ^a »illi i""*! ( ^y t Jjl 'i ^ • V 

• Coren (1995) (V 
Kruska(1988) (: 
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( ^ill 44^£U]I 2jUi CiljiL (i.Ai.J (jc. diaj J!Ai. ^ ililii^JI oi* Jji t el *".<t ^ |o 

I ^'~‘ a ( ^| ^l]j [_JiA ^i^JJ ^UfrLuSd 4 ^1 . ililtOiS 

.AjSUjaJ AalaJ Aft jaa-a £4 jAj-all 


(jjajli i._>)Mii I’js*j CjjI j CjLjSaV/LjLjai ijjj AjjLLJI oia j JkaAi ji ("I 

AC.j aa-» J£mj i_jbill HOM t *iUj> :(jia_j^La JJE. jVIjj Vj «Aj£aj11 OIJ}'^ 

*l ^juiii A^sjj^o(J^Jb ^lc. ^LiLi ■ 4 *l]z\\j,j AJjIc ji A±J_J1a 

_)ja-a cJ>b (jlc. Ifrilaj] I. aK'l ^J] ^LoVl jj 4 c_jijjjJ! £_o i-jjjjjII lift ^Usujj 
A juJj AilkU! (JmZjA CjLha. (j 4 4 if.I. u a Cj^UIc. CjL_^ill _^JbJ <j£]j I a.u-vI I 

l^jla tCAc.LLa (JS« ^ ia.L l$ii j* ^e^il ^Jc-j jlijsJI 

■ ». VH * Cilc.UaS i_jbill Lulu Ala.lj 04 


^ jA ^pi J£ .lie. oia Jjbull ■-'’il M-t 4 _lgAV Axle. i*~il a-l’i |V 

■ 1“' ' >'i JjC. jjjlilll M'lr < ^lljii A4 'i jj ^jc. LiaJj jM.^Kvij 

^-4 OluaJI »ja i.u>.i La jc-\j i jauII tlui ^Jl Otxj Emx CiLua 

(jlalia ^ lljajl ClLia.il oja ^yauu JgiaJ jSl j *0. j->? J® u-£> -Ji^ 1 

. j-oill ^JJU £L4 lA.Iaai^l .111 A ^OAJ j ^JA ^ ^pt\ 

siVjll cjj-<u 4jSJj jll Jiklj Linil jlsliaV jUll (A 

^3 ^ual^jC.) -Lo^>l!Lo A tWl 14 iUxJjij ^le. ^3C. ^ 

(Liml 0^) ^l*^ 3 ^ 

J Aiill ^ 


l A N, r . JSB JalaJl JAjIj . iUtt) SjjSLall f lU^SfM 

l Jli Jji j^so dllj 2jli jjioll ^jyjjll j 4 JS11 jx Ijiw Jloj ^ j^]l Jj^£j 

^A;ii*Aili ^Ltj'yi JiLo -lie. J£jl ^3 jA*»au Ajr.l 

^_;3j Jtc. djlc^cii ^c-Jacj ^el I 4 _£Lc^M jj.* Jv« 
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%v * i_5 jUjjj Lj ojjia (J-aua'ij a Jl AamuBj £tdl o_^ui3 (joLulii 

(jiuu (jSlj tplUaull ojLall l^.jLaia. lie. i4 /'•> .>ill uLuiJJjll £xll ( ^IlxaJ 


(—u^oj i" ^ . . 11* ^11 j ir. j * >*< i wH d Ji^*>U i ** ^ .J jJ 

(jdi (jilSyij (jjjj (jjliill ,j-» IjiS (j>45)/l jjlj (_}J Lm oIa 


Ijjji jJjj ^£1 i^l*JI -laiU jjJaill ^3 jLjajVlj aLajVI (jC- j.*,'ll 4-td 

CdUjlUi (jjfl, tM 'j Jc- UaaJl 11 a ‘ - ''•^*' jj£kuj adiLuAji5l (JjLoj fj* 


c-Jaj (j_j£j (jja> (J£JI — «l jaJl i'*ilSNr- Ajjlioj p 1 1 jl Aiiljioil JJC. tlAjjjSSil £-a 

(J-ojULo ^jJl! (jjlSi (^iJI ^ 4*»‘J£JI (j - 

aKI Vi■-, JJC. (JldLjLd (j<a Upd-pa, l$jL.pa f> £t<JI <Uid 

(_£j£.Sn jlxdVl plAmljS *-* <_fil j [Jj.^aii s!a 4aJl*_a i m l«Ti (^ • 

• J \ ^(j j£aS — £li»#Sn 4 j_)lLaJ 4 .^~>II 


oyi5olAU • JdU^» ^U> 



fl J*> 


4 * -» i jiLi V 


* 

V 


B 



a 


a 


B 



^ui 


J jW.n (J—illj p j—aJ) (jjj kUtt ^jC 4 ^jU ‘Uldlaj 4 KAp >-» Jilii 

. j-»fl 4 jL flaaV ^iUdaiVI 

Cdln.iijljiB (jii a~>j ala£U < jfcl ihidiVt jjLdu!) £a <£jUa&9M* Jill j p j»Jl .A 


a 3 j 1 ia jeiUj ^ UAc ^ Jjjj ,jK..^" a 1 a liiVaj JjIajII u)Jaj J^aS .B 

.ubUiVI 
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cUuJI ("ncu rotation ^ uarIt i_i^jjSn sLoum!) ajLmJI o‘±a 
tU^iji JSJSj JsJ-llI ^1 ,_ 5 >lajjl Lgia. ^_>aj (cctodcrill <ul jJI ^o-S/') ^jlaJI 
i ja inducer ceil ^Lull jc. a^jUJI >jjl jLi^l 

.mesoderm 3iJall j\ Ja« jj\ c L£ill 

.Balaban, ct al., 1988 *-1*115 (> V 

• Deacon, et al., 1994 (' r 




Deacon, et al. (1994); Isacson, ct al. (1995); Isacson and Deacon (I 

.(1996) 


AjajjUl’ jc. I' ^AVj jLoljj .illjja, Ajjiaj #jjj£ -Llii .iljUj »_>laj3l oi& (Y 
4j_)laj ^Jc. 7-&1I v. Villa j ,jc. AloLi jUal Jjlaj ^jll J ~ 1 *" 

4aaj^l.lll Ajuikll ^ji uijxjj Ij^IaJI 4*x*aaJI sllj>ldia]t AaJj 


(j* ^)i*ji!SJ jLJill jV ‘Aj_^iai3l si* ^la. j^J l$J ^J./nll ^aill CAjLmJ 

•ioixj (jl jiLaJ ill ^JSll ^IjVI jjlall tl£L>ajll 4jljVl **J- -»• 4jLa. 

ijl ^C.jll ^ylc-j Zjy*a lilli 2xj l^ lal.V) ^3 > ll*>Vl^(‘l i." lljl/ir. Ajlc 


4 ri full CjULuJI ^jjaLuii ^ylc. 4 j,u gi»ll Alula ^ 1 ] ^jLaj Ljaji J^l£lll ^3 ^ j*'j 

jjlilll j-ll ■ tfm jUij jl £*jal V * >aill eljjl Aiajjllll AuJi A i-ili"" 


J _>al j3iL jlaL-il lia Laia Ajl liliiaj .jJ jl j ‘AaliaVI .lilAa-al] AualLj J^ua^all 


A U .-11 tfi,7>j^UI 2JLi. Jjm 3aJaka Ai_^all «lai jy^iA ^jla^laall Julall jh^OA J£ 
AuljSlI AulL^j'i/l ^3 Ijl * *1 Mi l A j . u .a * JI ^jl^^ll J _jjLa-all ^oll j'j' I 

."iIjIotI Auvladl saLa^l*jJI JoLu ^y> Ijau_a Ul_jl lc_^a. Jais __jx*sij ^a^aaaall 
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3%J 4 g*^ajll 4-11^. AijJa^ll $UjI il AViVl 

(jjujfl jojIj iillj Loj 4 <u^3^3^j>U 1 IfrUxuaJaj AdUISH j 

^_g j^ tv-a'I ^ j-^axil i i» mill ^oj i“ jLAaC. «A]j Loj ^ l>/- itH I'll tVifl ^ic. 

•axonal and dendritic 

© 4J■ Ajl jufyI ^“i\jl-ar. ^Lh*&il Aj)4j Ajj^jiaj i ^) wUA J j i ^n (^* 

4j‘ij-»vM ^c. AalouII 1$j j5 • * <ji klj!>L-a^iS <j£-6J < .■■ !^xll 

juiA-taj jJI ^c- ^11 djIjLu^l J^iau 4j K im l transduction 

^iLaj ^ja jjj£B <ji J) SjL2iyi 4 <>0® fliaUB Ali^j ^ 

S^&U^ ^AjxjLuII • t ^£>1 j3 a^xiuJ Ajii aSjju^U 

jjj l» i^ ^£il] ^jJI LjtiittJl ^juI 4-djtll *- *4 j^1u ^ilaijj *AiDiLjil 

^ Ljajl ,Jj ^Ijjl ^ u 11 ul^Au Sj3 ^-wiLw) 

c-ljji C\X^ j]i £~a Jjli-o IgJ j ?A_iiL jAx-ajjJI -2-laj L JlS\ ^LLuJI 

.p^jSUI ^ 

o^VjB Ai]j ^jc. jl j J^? ( *■ 

Jju ^j\aj Aj_^ 3 4 ^r. l --1 A4jI>a >JjlA^1 ^4£> ^Ac* ^4^9 

41 ■ 4 jjj J ftj u£ t ‘* il..» l j,’s i-^U -S . oj,2*4 el"tA. a \\ \ js \\ 

.(> ^1Y) jJ jl 

©l^j j^AaJ J-alxoB j-aiB ©Ijj! djlAaC . ^ ^4^4 a>4aB (e 

<3j J LS Js 0\.JJ.\lil ^4 jjiaj jc. kliU^jiu j ^j^I£JLo jil JC. y -il ^ -mlj Ilia J jxj> 

Rethinking Mammalian Brain Evolution (Deacon, : j'jpc. Jiiaii -1^ 

.1990b) 

•O'Leary (1992) ('» 
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Je. {' ^ H j Jjij j Jr^JJ jjj ^liL xliLJ jJ jJail (V 

<IaJ life 3 ^laJI i^» ^5-9 j ^ jnull ^jjjS^All ^jjj ‘^Uuaxll 

4j i^«ll ^jlj-ll! ^ j^lxiil 4 j1aC jjC. A^k-Jal ^]l -OiaVl 

jyj j^o Ja^-o ^-lc. A^-alll «ife i^.1 j>Jc. ^Jl U^C-ii ojjj£ s^AjuJ Aa j (A 

jJj-iaSl Uj^Zk jlj -La^Ull £ j jll ^—Jjlskj jjA ^Vl Jjl <-A±kJ)j\ eife 

• "jm-o^JI ^-c ^vy:v jjl a3 ^9 4 jL^.VI cLoIe. h*\li ^jil 4-Lu-^^ll JjAiul! jjA .13.1*31 


jxj^I AjjiJl ^lujl jl (MVl) 

*.“ll >an jll ^^9 La £ilj jXk Jja U ^Ic. ^ .,;<.■ j^a3 I CjIk9jj 1I jj*a s.U*A.:iq 

w >^Ja-a 4jl „l£jj La jjlj 11 H V i J jlulj ^1 *-L-Aj <il3i .hrJ jjl j 4 ,_£^)^Sl 
. «JL:l j ± l *: In" *illa ^9 a j^Lajj ^isA ^ ■ L.aVI xIAa^LiaJI ^ 


j^) lunate sulcus JUJI ^JMJl ^ ^I^^a Jj >-i p • 

£^j^iaJI I .lie. A-iilaUll »—ill jill t(*Ld jVI ^-uLaSH ^J1 

^ ^ ^ Y j^jjL*ij ^4^a3jA Llajl j fcl ■■ *^a LkJa^& ^l£j *^ ^ AC i^l j^1 jA _^iajl^ 
AiLi-all l;u>l V> libliiJl jl ^'» J life jjl j .(ijlix JJc 

4 s"m ’'-. 11 jjU-uVl ^Li-al *= h-sl jl jj-i*-* ! La JjLoj jL-jj/l lie. Aj j^^rx^il 

4jj, 1 Ja-fij dL^jl ^9 M '•> ^jlAn jjC- x, s^ ^i3l life jjl ^jl tilli jjA ^yxlA ^ 
i ^-3 >>-jl»^i&VLj Ay.i r a <likLi xillife ^ 4 ^-cil Ajj^3aj xljl-I j j* J^9 

^j^^all li^J 1^3jc ^l) jjj ^ palconcurologist aajcUI j^^*1I 

jjLojyi ^-Li-al J jjj tA-OA-iill o^j^kj x":«>ijlc- ^5j i(Falk, 1989 ^ Aja& 

life ^^9 ULtil ^LxaV (a_i^,^3^9^;^a31J 4jK.MI wt%IIj -y^ ^j^i^Jl 


VA^xAaJI 


^jiaLill i-.ill £13 <aja &11 Aa 1 $ ^ill -lj—jjl ^V.l ^j^jl jwo 

^<jaA^ 4 s ■>"11 3J>^*^j ^9 x±i]l ^jl ^-JaSj oa-JI -"i V A j-LvTi j»li ix-jl^x-all J^la-a 
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Ajj.laJI UlxJI SjJll jja I i-j J1 ^jjJI (jLaj}/l ^ > i i iyj ^yi i— u aj jV I Jaj i) 

(jjaia. J L-Uujj J _jaill CjLJI jjli ( JcVl JJ1I t^ 6, Ja} 6 Jj) 

•Oi JJ Jail (J^wil ^jlajSM Jlu V »A aLi aB o-J Ajanax.il > liuiil 

« ■ >» Jl ji tillj 1 J ■ -o'liVI £_Ja J Jj ^jJaJI (jLaj)fl (J_yaj t. tu a ) kllAa. LaJj 
If. jak (Jx-uU Jail £-. 1 * (jl J y lUuTl L»jj (JJill £-likill JJ Ainil b 4 <!■>«> 11 ^^uii Jl 

(jja (jU ‘-1*J Laj3 Jail (jjJjj£JI jj ■ ^jiJj (JL»J J_ja._JI J Jll jja I jjjS 

t^jjVall (jluijiyl ^Li-o"l J Jalfl Jjj Ji^ Jj Ajjjll s J J_jaJ J^wJI 

AjilaJI Ja Ual l £Zauij 4 (jJJ_jjSll ijjinaill <jjJ tluaall (j-a f ja t^a.) Jj ClJ_j 

JauijS?l jaaJI Jilj JSi i_ilj JSkl Aj^Ji^-illl # JiJI ■ ilr.Vl J ^Aj Jail »Jail 
JJ JS-uJI jy^ll JjAaill Alai Jj-i.jljjjj-all jjxjII a vVi jjJ jjjj ^jaj i JlaJI 
(JjaJI lift J jjC jLaaiall ji3jJal! ^IS jl JJ lilli j-J (j-aliij ‘ JSI Jli. £-^a_J 
■ -^ ^...al l Ji V Jail (laajjj AjK .Ml AjiiH jj (i_jl^ia3 l.am) jA 

‘ i - ^iH J j ‘Lkll a^jill (JJ JJI (JJ c-ijl ja Jl AjiLxil 
jj J t ? lljajl Jaul J lj ’■» Ljlxil ejJIlj I j »■* <_jji IjlS Lajj ^Ja£ll j Ajxdl J 

^3 a ^ A'..-*11 jjaUil Jtill CjULu jc. fljVl jja .3jJa J 0 t(l^HY 

Holloway (1983), Tobias (1981; 1987), and :HaJ Jail ‘Aiill jJ»j JUi 

.Falk (1983) 

ililj jll .Jasi. Jc J t^aS ^5 J«JI J>_>aJ jl^aJI J JajJ Aa^a Ja*j AjLaC. J (Y Y 

tiAjjjll j tAxalaVI — AiiJaJ diljJlj thalamic motor nuclei ajjjjjJI ajS^ aJI 
ijliLill) — (the ventro-anterior and ventro-latcral nuclei AuilaJI AmkJI 
^jljLul ^pajc. Jc. >“\AA JjSjJ U-ojI Jailj i^^A« ^jjjiuiajl jja 

JiLaJ j3 Jj thalamic nuclei ajj^J CjUJI oaa ji J* ^ jll Jc j 1 (^ 5 _p.i 
motor and Wjaill j ajSj=J 1 i_Jall jLUal AjuJJ l projections AjjaaJI 
afferent inputs sajJI Jm,/: l^jU premotor cortical areas 
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joU-oaII ^L^kSn vl>ij dsliij£2]l jya -^c* 

i _ s -3 ." i\ jj jSjI I j 1.2A Aiuj^j-Jl d 

•^Jx-aj N V- 4 jll l j a^irfrll 4uXk^ojcJ! Li>^il Jj£j I^Aj 

^IjaVi j *.iW3i Jil^jll jjj JL-flj^t juncture 

(V—V Aii^feU 1 JijLa Aj£^aJI ^-Ldl ^.La j-Iajj 6 4-Jai^-All 

^3CJ La ^J] J&.AA dAj^jJl diA Jafr dj^'L^a ,jl£j £-* ^ V) 

AjljJIj di*y \ -n. a j ^ i-d l ^aJULa dl^l^-a ^1| .daj Lcj^j 4_i$i^p»_ll l^il-lAl 

.‘dxial ^ i& <*m 4 ii>L^11 r^jljjil VjS ]j * ^ 1 . 1 ^ 

J& 1 L>a ^ j>i« jj 4'm > -da djl JJ jSj J>a Adj ^1 ^AA JaJ^)] ~ JyjJl ^jlA I^Sa j |) V 

J& La jl^J J* -5 4 Jdl^l £ jS^Jll J^^dj ^ 

J*ij ^Lml ^ic. ^ jai Jj lAiiLuia jjajj jkJl dAiijSj u! t4 ^^* 

J 4 ^jUfla j * j-cill c-tjjl k-«J jJaU-a ^LiilU jjLx-JI 

Lijlj Ik ! >L‘i l k-J] Q ^AaSl I ■■" l\ JJ^£j]i a^A fU_J JjjlJ ^4> jh'^all J3l£j]t JlflC-j 

AjjLu-a 4iJaj a^C-Lu-J k^J Juo lAC^j ‘LLLddl aiA ^ aa ! jSluixi 

•W*^ ^ o jSjdc 

J |, : ‘i Vir- ^ J I^U ^uskiil ^a^S-a > _ i—kl-dll 4 jM-dll djLJj,ll! J£ ^uaiid ^1 ^ V* 

e"il ^ g. ^jLmjI djLcUjiJ ^ *L a’iII J)jVaJ di^U lLo J^ x aj k) 

,jl tilli JLlo t J^lik ^j-a dil n ^'1 al^jlj ^LiJI o-jlc-i 

s? ^jaJI frontal cortex »>ia j' (M^v) jj js 

I ■ '..'i jl ij -' ^ j| j\ l.jU,ll ^3 v. A * iul l 4j3l£l* 

Uolaj 2amj ^■■Uaiil ^ Cjjliiil jSlj ‘ ^5} J jisM w w >Uij 

^ '-^ U JjLu Aiji li ^aj i^l _jjVI ^jAlia-o 1 _ ? 3 Jjiajlt ->^^> '; - V;*% .1 

jS-o! _Kti /f-tUaiS' Aialii-iJI slli_;jjlill J* .£• <<slli^JI J^- 

CjlilaJI »3A J;li ^ iLlalii l <c-V ; » jjL-eaall »i* ^ '-ojjc ‘ Li-fi 1 " 
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(j-caill ^*JaJJ AjJajlalLa ^tjlju U! j»JAj (jl 

jjc. --'UK-,yi 

(jSc. 1 $t ■ n'a , ujliLuil ^y> Cjlc. j.a-><a ^mLj! ^'r- -Uiio *\ A £ jj£jJ jiajlJ La ,^j 1 jj_ 1 sj j 

jJaj') . «.UJI t-uHuAj j^uujl £ 5 Jjjidll tLilc. 5 jUfcj jAajj Jjic. ^Jla 

ijc- <Q 1 um tliliUJI tlile.(JjK'i j >_ij£uLj OllY oL jJjjj 

gitull oia, jji |joa.ij *«.!jiiuiVI lj£j J£ll/c 3 ?^' iUjjjIj ^3 -<-.'11 ^3 \g .^ni 

^jlc. ^ i.x«ll jjiall (.Laic. l$*a ^jjll AaL&II till ja&II O ' 4 ja&II ^3 Ijjlc- j^aiLa 

o' jSjfc' t£llil i^ull J>li. -j.-q-'H >*i\jUr. CjI*S_jj £-« 0*12 j tOjS O'* 

0“ ^3*" ‘AjS (jjj 0^ O^A? _J* fl*il elajV' O fc ‘ °* ■ Vl " S^Uj 

O' O^H IxS Mji.-iiMiu.all “UluiS/l - —. ^ 4 jaaIj *UuS <0 -iLilSJIj <UAljll tlAjLull 

-iic ^aall ^La (^lallo Oh tl fjc. j 5 £' “* j'j- '**“'* Ij^jJp 

.CiL-uijM jj&j t" ll >iij*i ^11 

4 JjalJI ^ ■ i i j 4 jL O* •’fio'ij tAjjlaJall t tl ifylj JI>J £• jhIsja tOLlT^fl £ 

ulp^j 3 ajj ‘ 0 _m' Ojf? «• j?J' JJ dentate gyrus iiiouJI 

■ 4 j<ijU’ill tl£Uia]l al& (_ya*jl LjajS ^ ^ ^ J 


Jurgens (1979), Ploog (1981), and see Deacon _>tu' i;>a jjc. ^Jc. ^ilk!5U (1 

£=-«l' ^ £-U*-aJl CiL)_j]ai« Cljls^x. 0° 5jj)aj 5jjslia (jlft J-Xla^U tillj j t(1992) 

.5*111 j J^^VI 

tegmental eUaili O^ 3 '- 4 - 4 O' 1 *> * <** j' (i^ayJ o^^j u^°>h 0^ t£lli Jl^s (Y 

. >. V U3XJ s j£u*l Jj^sO l^,ifk>aj Aj J)£^cjl Ajjlx^ll "k^jj\ -yjiW 
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Ija, 4jai ja £-»il >-& 'j^ c - :(>^AA) jjjjalj J'jVW t -.' . Vm I (V 

(jiSjjj) JLujjS/ 1 ASJbio l$ia klJjji j"' t3f“ <-S^) vJa-aJ' 

kldi Ja^JI ja lite ^la-lilj Ja-aJ' jiUa ju al l jSlSll guil j *(l J^ 3 ^' 

J A.-.H JbSi Cojjj V lift j « J>aJ l jiUa Cil jaJ db ^ Lu 4 jjIj AjSjjL. Jalui 

eijatall Jj i£-all AjL ,ji Haul kluJJ Jj *4jS jail g-oljJI I w > > ij» j£jala]l 

jjt ja d-..,a - Aj£j« e.laj£ l^Jfca Jc-UtS ji l$jS-u ^jaj £ljii U* 

• 4jtill ^cJlj £ta jlallal 4 jnrillj (j. VrfX l ji (J^^a-ail 

jC. ajjala jLodll J Aajll kZj^laaaxi ‘Ca£lait jjljjll jc. SjjSiail k l lxiljill (a 
5j)jj j kllla_jlxa j J ja'l j jJjj f.i3j — I1A1) k_ijljS_jjji 

A if.l A. \\ 1 4jjui5il klj^Lkas ^ll jc. 4juatj 4jjlia 4aal jJ j - A\ i ^ i l i 

Jane Goodalls book The Chimpanzees of : jtul Aila' ^ (° 

.Gombe: Patterns of Behavior (1986) 

.Jurgens and Pratt (1979) (1 

.Jurgens, et ai. (1982) (v 

4jjS je. j_jaLo .*I^..Jall La^ljJaiiSj Ijajijc- O* (A 

, J-.ll IjgJ <iJajC. jiaji .^j^joa 4 *ala ja ji 3 jJJ ‘-JJ?JJ 


•Goldman-Rakic (1987) (> 
.Barbas and Mcsulam (1981) (* 
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Barbas and Mcsulam (198i); Pandya and Barnes (1987); Deacon (Y* 

.(1992) 

AiJaj ^ j; >11 .jassll ^.ila jy-a£ ^jc. (* 

. \ H AY ^jLaSjjjj \ 1 A jjlui_jj j-aajl ^AfLa 

■Jacobsen (1936)(° 

JlilaVl jIAj u3 Aa>Lu 1; ijija ^ill sH^ i^ . t a LoLaJ lift JjlaJ 

.MoY 

Passingbam (1985) (v 

Luria (1980); Kolb and Whishaw (1990); Sluss and Benson ^ ( A 

(1986); 

Alkali ^iuj cjL-Ijj jc. jjjIS jU«<x». (>jSj .and Pereeman (1987) 

CxA£jLa iic. AjJaia _jy*a& ■(^ / ^') 

3 3 1 Aa,jl jc jjjsjj HA®—! ^AYJ ^ui£c 

^^Lcj ' s r- ^Ir. ; ~ A j ..”A .-V>r- ^.^11 ^waall ^aLo! AAXjJa^all 

• IxjIj LiJ jj ^LJaj _>ill 

. JjjfiLa j^l | S 

cjUiSj t ->ol l lift .*a ,l*j AliaS?! (ja ‘"A i»3*AI ai& joi il .'•>] • 

Posner and Raicble s book The Illuminated ni& Brain ^ 

.(1994) 

.Ojemaun (1979) ('' 
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US * ^ ^AiMl jUmiaH aIIa ^ jc - ^7jJajI J j^ jjLg ^ ^ 

l** j jj| i ^ ■ /^ji ^jSI Lu 3^C | ^ iVlt»» 


.AxJll 4 oj UJ aJsu) jjuo 


Jaj_p ^jll iUall jliu.il ye gjjj ji ijlaj Hydrocephaly £Uj 1I *liu£*J o^j* (^ T 
g-UjJI j £-JI ^ia. (jl) 4*. jL .u forebrain ventricles js-i' ^jL* diliLj 
uiiuiu a ^ill cerebrospinal fluid >^ll ,,^41 JiUJI j^Uu. I i* <3 .j*jj 

jjjjlj AjjliaJI j Ajfridll i jmsII Jaliuallj ’"ll ijlniil ^luil 

■41 j jja-a ^ hyperlexia Uu£J jjjI^JI ctfU. j* jj*j ^ajll 
^ .^1 .J) ^jjil Ajja- *1*1) (jft IjijSi uij^-lj < j nj < i ' ^ > «j>i lji ujIjS ijai t 

. j^Ulj 

^ Ja-A*i 4 _£s! j ^iwj ^4 i£ilj ^3 Laj AjjI Jill ^jm^I Yi Aaj) 1 | ^ 

.(Mlo-mi) Jjoil^ 


Kolb and Whishaw (1990); Posner and Raichle t> J£ ii& ijsi ('“ 
^3^1 ' j^oaS ^jL. ^ j^iai Cj^U j& (1994); Stuss and Bensen (1986) 

Ji...i* j^Jc, J Jij*'l ;jJ>ui_jllj 1 _ il*i'<*yij LjjjS J jjuill CjVI-aJ 5 jjjLc 

kill Jj^l j ^JUaiVI juuSill J Cj'i/Uii’^l (jlft l$jl Jjjbj ^ l i'^l l oaill C)U - >L*iaV £jl J 

.Antonio Damasios, Descartes' Error (1994) J*>\ ^UVtfl ^j*-^ 

ubujVlj ^xialall jj^ui lllj A . 41^11 Sil a . U nl jt Ljlul _J- UJXuajI jl V 
l| \ *1A A j jjjjjiiu _)iail) .AjS_jall jj& 3j3_>*4! i " II ^#11 diLoljuJ 

laliijUj \ IT”! j 'HA^ j _jjj] jjjaudl aJ-*-' 3 ) c O) Aj Wa -'VI t^J 

. ^^1 ^_ ) ■ —i c ^ 1 ^3 Au^lia Liul ^jjajl j .1^1 
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4 . .• »*\ ^ 1 .‘^1 ^r.l Axjylic 1 » ilr. ^j]| 4 .i N ^ 1 1 .. ** ^ . ■• !'ll | ^ 

Paul Broca, Sur la facultc du langagc articulc (1865) and Carl 
.Wernicke, Deraphasisclic Symptoniencomplex. (1874) 


iMVY tUIA ^ J*A w=J Jft ISjjj ^jIjS a^U* (Y 

AjAlj 4 _i^ Cjlj_jj»saj ( _ s ic. lY YY jjj£ aJj^j yl)l _jji.it") 1> ^lc. 

. ^Y <\AA) jJ_jj _jiajl AjL^sJ j A ,.,i, 11 je. Ajj_j JjC- 

Larsen, et al. (1978); j-» a-ji^Lo r^all jLILs ^3 j.^31 (3 sjj jc. ,lAjd_j.ill (V 
jc. CiUjjllj iLassen ct al. (1979; 1980); and Roland (1985) 

2- 1 _ s -a~i) Ja^j _j jS_jla. JjLm oAA. A PET ^jjpJ >■*;l« )>VL 

^jiajV' aji JiU. ^yiaia j^Sj 'j <jSJj ‘l£UJ! eiib ^i!l ideoxy-glucose 

jl ^^ic. J )LlxJajI 4 i-.V, 4 -y .,.-.i Ailj wdiil A^uajj lAaLLll 4jj..-\l 

ylii_jll ,a^s Aid _l.^-"i 1 ■*. _jj£1 A ,.,ii jlj 4 ilr- _).^-A A .., 'V' 

v jjiia.Ull ^r.amj Ii* j (jjjliiJ -jAa. ^ JaLiill ^>4434 o^lc 

. A L.Tiiti jjl j3 _j A., ~i Al i . .Al 


^ A 11 ^ji _j*v-J AjIjjSjII Aj£^jaJ! Ajdalall A 44 J 4 JjY V ji AjQ.j. •".AY ^ 1 

L. Roberts, Speech and Brain (-» aJj£ AlaJ ILixvla f±Lj 

■ Mechanisms (1959) 

•")IMI J£ _j•'•>»" A^dl fit* ^3 Ailil aIIua] J—^yt ^3 l£j_j) AxjJa j .< y.-AU 

•la ^jjlMiil ^jJaAi jSJ J 4 ulr.ll 1 _ 5 1 c. Aj.j^SI jOlaj Aj^oaJI a_j*ia!l ^_yi u -l^ S i\ 

oJ^Ik^All 1 4 )0H A 0 ^ i l { Jixlll 1 >v i ■•« j 1^.1 'l l 
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^jlc. llflji .jail fMRI ^ JlU jib jj^jajll J*ij LiHa UlaJ (" 

lilJijj j-sA 1 sljljia J>la ujULuII a.nj AiSlj ij»all (jaaii uj!jj«j 

i - il i Va i A^SIjjaII ujljjjtjll Aj_)_$_^-i»il SjjSLall ^1 ^-aII s ■ 1.I.VJ jlfLoJ/L ^ 1 * .-,1 

rCBF £-<JI 3^*^* ^ Ji) j)j 

Ifj-ojC- IjjJ j tLaLaJ aja PET J 3 JI ylllaii'Jl: 

. 1 1 ^ £ Jjijjj ^i»j JJ >*la ill 0 AILiJ j jlidl JajjJl (Jas j^a .jl .«Uaiu*o 

. aaxjll ja ^j 5I ja£j 1 e--W» ^jll ylAjLuU »j> nn« v"jUajiaaJ oa& |V 

1 q! j„ll A n. —>»M A ’-v yjjluJ jlll la*jjJ ^a^-oll ^y3^x}\ la& 

.(\<m-UA£ JjSjj) 

yj^-5J L ' ^ \ s t**^ jjA yjll eLolxJ AjaIB ^ 7* .1 '^' ■ ''*ll' J ^ . v^ l iju»l i ax jll ^JAA _pJJAill 

^alo aLLLoj ^»3t ^aLa AiiaM AjL-oI jL 1 1 jl ' 1 ' \jj[j jill j_y*aJj£ta 

4 C JJ... i'll Ajfilall a J ^ ■ *~*j jlj 4 J jS' 1 ‘ t . >il 4 . AAj-LA y—S^JUJ ^^aa )! 

- ■ ■ . a'lU I vv j| ^oll a 4 . *~i\ jc. iajae. CjLJ jJ yltTtujajl j 

Corballis (1992), MacNcilage (1995), and sec j- J£ aj& a?j ji jS-u (> • 
^Ui jLaj^l jc. uaa-J Aiiaa llajjc. Kolb and Whishaw (1990) 

.Axil A-u.ij.llj ^uJI 

jiajl iAiill ^j juall ijAlSn > » .. ^>jl l jfc j»£-a JIa« ^jlc. g->Ua^U (j j 

JJail yljja ^Gardner, ct al. (1983); also see Larsen, ct al. (1978; 1980) 

Jill ! ^a A jxjS/l SjSlI - Ajilla_j]l Aa&L.jaII 

-Fabbro (1992) ‘ jp- (' Y 
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Altill UU1\ 
• * 


I (J 

<_)Ij£ ^jC £jljJI Jj*JI Cjaji jJajl (^*T i>A11 t'Aloj 

Cf- _)^x. jjc. piAY| jjLijjj lj c_ilSS 

. Jitll jjlaj 

.Durham (1994) p 
.(> 11 £) tliJ jjSS]I ^UjjJ jjiaU (r 
Pinker(1994) (t 

**»^^31 a^A Xit^Sj ^ y% j 1 a^a 1 |O 

- j^ki Ja J)» ‘ *-> (JxSJ aIAj >')K I J~i l^jl 4kAyA-\ J1 *r-U. Jl (_J| j5 jj p 

i.. fcjC Ul Ja* <Jal l l jh da.iU'l dASvlaik'^l ^iaxjl ^2 t"i' ■ *u«U j l'iI. i'j «W ,..“i 
Cja '4b J J ■ “£ > fiuU Jj ijjjtill I4fc ■«■*- Jaijaj j (jjLuJI ^jaj 

flU-4 ip 1 VVj till^3 jjJj p 1A1J Lu^ia i <J£ ^.> 0 ". jlV. l |V 

,4jj^aJ| 1 £j_jj <ulal» £jajj> ^2 4jlL»U]l i_j]I jill ^\r. jjjLillj 

CjIuxJI J KMNER 1470 4a$£. Jaaj AjjAa. ^ Jjb -T-Jajl -laj (A 

£ _jj JjA .Ja 2 _)iill jK jSri\ Cjl^l jj3l liiAA. <Jll_^-ia ub) ja*-* y-' i ^9^11 

£* iji£ oU^a j^a.^1 Ijiaj tHomo rudolfcnsis ^->1 J^=>ii« 

Vo * <d! £■* ?“• C?^') 

<4h > _ ? jj£J_5 “UiajUia JjlijS *j& £jJaj aLajl ^2 J'iaJI <-ila. Jjbx (1 

.tjjL£i jjii ( t-> -> j 22 c. t-£nou 4jUk.yi eLai*! jJy\ liijji 
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Aiiil 4 j1aC. ^3 SjijjilLll jLall lIAjI a xI I « illiS uj^laJ |' • 

Oil IjSAj Sjiiyi jjJJ jAilil (jlc. CijSj l1u£ j] i) £j'jl' Jx^asll 

. JUJaVl fl*J uji jLajl jjioJ I jjJ 

i> (jjiluui iJji j) o3jill Code. dijj c*Lj JjV l ^Jlc. jl tilli Jli« (> > 

Ja cj Jji ^.n^-Ti ^y£l '(Sj^aoaII —iJL ojVI LilSt CxaLo ^ 

-<«m cUik] jjJiuo £uij Jia. ^JaS ^ I ft oS n . n j 4 j (3^3 J 

l^JUSj JaaLaa JaJs AJIaV' »3A J& 4*11 j 4 j 3I j 4—a!Si. jan £J>»H ^ (^ 

.Connections (1978) :4 jUS 

.Gould and Vrba (1982) (If 


.Philip Lieberman (1984; 1991) {' * 


*(nvv) j-jiAjj l_jUS ^ JjIjj* flaj flljl' 0* 

4x111 ojliyi 4jJ jL ^*iaSj i>bjsl 4 V . j . n (\^Y) ^jajILjjS lji>s 

, 4A jkiitH 


\jtj^ ^LaLjj U-ia jp* ( ^ ^ V • J AL j ^^3 ( ^ ^ 

jjc. JUjjjLj jluj) j>c. jc. 4 j^S Jjl (^V*) C$*Ji£ r“^ 0 ^ 

M'U) jlajijJ 1 *a 33 »jiaJ f£.l JaI! t> I'-IiJa >illj j£lj ‘^^11 

(\<m) jj>.ij jl^ui ^ ijsj L»S *^£11 jjkb iuljil' Jc- (>lA£j 

«JJ3.VI 4Ak* ^jjIaII _S-^> ^ ,^-il' 'i* ^ 4 a£1j1a 11 Ljljjilll ^Jc. ^jl.5 

.hoininine ^ 

Liberman, ct al. (1967), Liberman and Mattingly (1985; 1989), ('A 

.and Liberman (1984) 
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■ Liskcr and Abramson (1971) 

«J_ 5 —al' ^ jja. AjIaj jaj jc I— Li£j Clli! jaaJI J jl alul£ ^(Y . 

.(Kuhl and Miller, 1975) _yiJt ^ ali-i^ U Jia J-K jjJ 

<ja -LSi -ll-lci ^l ^alui l ^£a) Ajjlij AjjjAi jaAa ^ 7 -m lAiC ji •> ■■■«' l_luj] lii £jii (Y \ 

j] ^memory addresses u_j«yi #j£li jjjLc i(a&.I jj jL^> 

</') 4j_>ic ^ JiHa ja> Ua jjSi digits flaj ja -kajLJ 

(>15 ji ja AiJ jaj t it ..,-vU A ^ 'A'..,^J \ 1 a-lclDI) j■*■fe 3*1.,, j| ( ^ . 3 j&Ull 

^ ^ > > • .1" cl> J&. .(0,1, 23,4, 5, 6, 7, 8, 9, A, B, C, D, E, F 

•. Jj^e- = 

Ajla.yi |Jc. ilib>laj iJjjjI jajjill ^^Ic £ jUI j jJijl (Y Y 

■ Misia Landau (1991) <-J& ^5 aj> 1JI jku Lu5 


ja a^Sxall A jA l sii l lAilc^Xnaall O-IA ji ja jo (t ^^*\) jjjxtj jjlajA (YY* 

Aa._jj j 4 ^JLijAiLj jLaj! ^~>l *171 jl^aj Ja *aj$\ j- 

all jaial Jlj jAiLull Ails jj lilac j ji]l AjAilSiJI j>Ajj JJj ja 

(_5-^ iJLaaj'VI jj :AjjUill 3 ^laiH ^aCJj V aiftj JAliuJIj lllljjtyl 

jj iti a—lljj Aj a^)iaaLxa]t AaA^mJI illljLaalj) ja ^^niajl5 [_)l"j Vitlij l 


. jjwaLxaJI ^ 


• Holloway (1981; 1983) (Y i 

ilVOid ^a!X!t 7 ^~i* V > 1 V * > ■ 'S L* Aj^^Jadl AaxA^I (t t) «U i\ * y. (ja^*j (Yc 

l$iaaaj ja Jjl) AajiaJI Ajaj^jjUll AaiJl alii La jA j ‘ JlljlsLij jLaj 
1^2 A-j jj jc I iil% (J JLjAiLj jlujj ji I’AjAal jaaiajjj t(t ‘i jjjii _j 
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i to 


•Jones (1993) and Caird (1994) (' 

AjJIc. j ^»c. jll Je. i monogamous AjjJull iliLajj]! -uJLc (LuL.aa.1 (Y 
ji j lnim.i >, v iuJ ipolygynous dila. j jll uu j\ ^Auii all 

t.ll ■ «** Jc ji-1 '.i.a jj£ j ^.ll ojillj I jji UaStjj ('ll«» J jll 

. aliL^jjJI J Vil jJ£j V Jjl jmj jJJI j^ jjjjuS 

‘»jc.IS 31 jl^£jj jl f lvy~'...l polyandry J jj^l Sjjjj sjlc.il] A*-aUJI AjlLall (r 

JjJ J 33*J aJUIsJI \~)\ w ^3 Ja&^Lalij 

^j.0 .ilj-o A^jU siy* ^Jj^l LiHc- 1 j kn^\ 

.(Durham, 1994 jJail * 

l$J3 ^yusix j jl£j^U ^ ^i-k >/) S-^Lui 3^. jj / ^Jlzk. ^3 j liA ^la-u (l 

^lc.j 4 j3j^a wm.ij Uua ^j£jyJl jIni /-i\ jilnD jjl s“l\*^a 

3l3jj j3 Jjli li-a Sjj_)*-<a3l J_ya 

i ^j^LatC>Vl jXaSsj Jlilal Jj 3 i _yic. Oj>lc. liA *<C.LoJI ftjljJ £-ft 

.cj&3A ^J!i4 ^3 AjcjLki 4 jjjL*jY djLi£_^Lj d3A Jj-o3j *£31j-a 43 jjjjj 

e-lji ,^^0 Jj jjl CjIj <1SI Ajc.Lolik.V^ iJ* OJt -} (® 

J* Ijjli jLi.nj.tt j£iil ^|j La J ‘I -llxj jj£l Jam'll ^ y^>j 4 JL 2 JI oi* J J ‘jj.i).l£ 
-jLr.tt _)Lj — (jjjxll jil L>° ^Jaailla Jja jisi 4jjjJI j-° --^ 

• LjjJaj I jil*naa ^jlajll ^feLeiV^'l 


(JLVI jc jSill ^ ^ wi^llLl) Jlji aj^l LJLJI al.UjJI (n 

■■'*'^ti ■»'■ -a; La ‘g- jill ^-3 i*il,\ j j]l 4ja.jij 4allc. ■Uui'u Jojljjj 

.CjLjjS Jl J j./i Jl »jxa <U I *>. jaS'i l Jjaa, t JtHT'iI sllLS jJLi j 'J ’ Lli«l>^a 
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Jli.jll la l_plj ^illjjl oi* _jia j! ■ t■ - V J' ^V 

. jjssllj ^jiil ^ic. jl tLunillj 

J tS^ *— 1 'JsJI ljW*“J jalajjLi A«ul_yl lla>J 6 - (^ Jjjia.Lw i_jUS IjSj (A 

-L.,11 4jj_jja 4 j3 


: jj& CJ&I J«aill 

Cj3Jgi-il ,ja ejjl£_j i|\ 118J jj_^i.lj ^jc. lIOjj 4j_jajll aj& 

• laiMl -lie. 4 j. 2 ,ixJI 

4jI^JI ^ flull SjJfl ^wJajjj ^xujIa Ia JLC-i AjJ;I j-<j <xul^p 4 -a) |Y 

Jajl ^aiu ^Ic. S^pSlI ^JjJa jJ <il]j£ jialj ‘Aj_)ll! ^ eJjSlt *Aji\ 

C (_y5c. B j B LS I& A jLiia.1 iSj^i ^ABC ^j>aj ^ jljlil! Aj^jujJI 
^Je, k^i]j (j jii-i'i jSaJj ‘Uaajl ’UAjid c jjSI a jLiii.1 jl AS^Jx-a _^-aL=JI j 
Vj (ABCDE) 4 » \V{\a > "i^ Ma Luu& Jsi > _ 5 ic. .Xi ALrL.i ^wlj jUaj 

j»l*J jioJj (4jiLi£iiJ Cj'il jlo-a ^3 BC _5 3j.2aJI jliii.'il 1 _ 5 1& |xa*J Jljlill Jl jj 

l$jl *K l < (_^C-j-jl JJill t _ s Jc. Aaojjja iajljj] ^JulIoII j ^^jjjjjII ,ja JS 
j_ja A-O^lc. j <Ca>l&j *£-jiia_yaj A-o>lc ^yiLuil ^Ic. AjJajlj^ll llAjj£all (Jljjll 
^j$fla iJjjl ^jalialS Jjsu jl 4-vj-v^^11 ^-LjajVl Jia j£*«j .4 j.12x1I 

‘—S.J"> L_ljLiall ^3 jl ©VjA Jja U jl jjft ja JjlSl al^uij 

^•u jl ^iUI jj-y|l sl&Ualuil La lit «*l]j *r it Ay jlfLa^fL jl V} la r l-i -n 1 1 0 j* Ja£j 

Aj. > . l aJI CiISSjJI JSHSj ‘Ai_yta]l “UiijjjH CjLLjI jj]I a ySa ^ 
jjUjli JS jj Jj i^Uj £viJa _jj > _ 5 lc. ^.Vi j ■ V (J ^j-alc. •2^ 

^jlj ^1 J>c* AjxSii <laJj UialJXi kill jlSJl (. situ J) sIjL-3j ^3j J^JJ jV! 
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4-VjVi jaijj Uj iillVlaJI ai& ^ jawMl Jja.j V 

. ^ajJI ^ a . Sjj_> iJalL i o'; Ajai£ 1] ^jjUjull jjxojll ji IaIj j-o 

: ^iiC- ^j! JS\ J«ai3l 

frliil Cjl^jAc. IfrjibUxo (ji-oJ AjJ_j*AaJI jljll J 4 _ s -1} (\ ^ A • ) (J JJm JAjaj ( ' 

*Ti>*n y . *U \ i_tl*jl j Clla.lsi._)ll i_ja djlc.JJO .aj A-asIa »"i\■>\\» o (Jla (a__^uS 

4jJ^l ^lr_ ■ *iN mai A a i l 1-wi ij]j ^Aja^x-o A jl^.r. a Aljl AiaII 

V |*j (_jaj^ (IAa j& a fly a.-» >*iujl (_ijml-t potentials 

jja tiillji! AaJII JIjaJI (jlila J .lai&lj ‘JS& Ajui jjAi jdSl La LjA_ja. 

i*J iV- \ira .*»>■** jl j&AJ ajJaSi A jllla aj*v jjl AsaIaJ! j * t*’»'•> 

c.1 j) lAjA ja. ^3 Aj-tij iIiLIaIJ Jjj J jl«J Jjaj iliS j jl ajl J=a ji ^aJ 
JJjm j* Ibic. ji jVl AfsiaJl (^3 i?jj ^3 .iUj JjIaa Ajlji a_ ijjli 

* i ^A . 4..11 tJjjLojJal^ 4 n ^V'lniA jVI AjjjjaJI 

.lajiaj <A±Ji\ »i$J sUj.i; ajj^aIsi _^U*S macromolccular *iaLjjj=J' 

\'Jt_y» Ajfr £31J i'*\A< ^»lc. a! /in Jjj*a A^._pSI Ajiu-aJI A3 Jjoai 

Aj 1 j*i. nl gi aV» j Aluiyli Ljl^a d3C l jl 

.(mY) iLjUaiilJ 
.Dennett (1991) (r 
.Dennett (1991) (* 
.Vygotsky (1978) (* 
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function words 

functional magnetic 
resonance imaging (fMRI) 

functional redundancy 
Gall, Franz Josef 


til jLJIj flic- tj tiljlui flic- 

iiAjl 

i *~ . ..u (JjoiLluJI 

4j^)_jlaall 4 jux1I 
■ -^ 1 /%■»"<■ JAxILa t iifill 
^jAi^aLall t(J_jll*ll 

Jxaa. 

<1x11 

*» 

^yjxjill ^ Aj a jll (jj_jSjll 

^Lull t^g laJ J jt-dl 

<!j^**all Ajlxll 

aj t Jjjjs 

4 i* <«v fl <jxsll AaIsvLoII 

<JUI CjUKI! 

^jjuiiialijuall ^jiilajll 

‘-ajjjr*- ‘ J-f?- 
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gastrula stage 


gene 


gene of elastin 


genetic assimilation 

fj, )J>jl L-jlxiLulVI 

genihoid muscle 

4l. 

genre 


Gigantopithecus 

ale. 

gill arches 

(jjul jsl 

glia 

U^LiJI t^Al! 

Goethe, Johann Wolfgang 

(jlfc jj 

Goldman-Rakic, Patricia 

Liiiujjlj (jLoA)_^ 

Gottlob Frege 

4ajj3 t_j jh 

grammar 

4jtHl ^&lj3 j*^ ill 

grammatical theory 


grammatical universals 


grammaticality 


Grice H. P. 

• <JT? -<J%' 

Guilford, G. 


habitat 


haplo-diploid genetics 

4jjl_u 4jl j jJI 

hardware 

jtic. 
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Head, Henry 

iJjjA i.l?A 

Hebb, Donald 

.illjjJJ ti_nA 

Herrnstein, Richard 


hindbrain 


hippocampus 

UJ 5 

holistic psychology 

pic- 

Holloway, Ralf 

t—kllj 

hologram 

f iuiij jjjlll 2juii <j£ JilJult) 

(jljuVl SgJJJj 

holophrastic utterances 


Horn genes 

jA 

homeobox 

JaLj 4«mi't c (JjjS jJjxajA 

homeotic genes 

A^Loiall jl 4 i i-*i\ •%'ioH 

hominid 

JjS?1 

homo erectus 

_ u^iVi«o (j jSm 

homo genus 


homo habilis 

j3 JjVl JLmU^I) (JiJjjlA 

jJoll ojI^aSI 

homo sapiens 

^JaL*JI jjLudjVI) (J« l,ljlm 

Homo Symbolicus 
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Hopeful monster 



Hox genes 



humanness 


AjuijJal! 

hydrocephaly 


^^La-lll cUmUmiVI 

hyoid 



hyper lexia 


( 4 J‘ 

hyper sensitive 


4^ul >rt%ll Jlc. 

hypersensitivity 


4 Li'. li~> 11 JLajS 

hypersociality 



hypo activity 


L»1 4i‘<ll jLa jl j\ 

hypoglossal nerve 


(jLoiill La i. 

hypoglossal nucleus 


jLJll ■' La aljj 

hypothalamus 


diaj La 

icon 


, < 

4jjSjl 

iconicity 


jl (JlLuII 

imagistic thinking 


i_% > *=u31 ufaJjJI 

imprinting 


jSjaII 

incestuous marriage 


£\jj 

index 



indexicality 


LlC .yJaya SjLuyU 

infertile 
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innervation 


input nodes 

aac 

inscctivores 


insight learning 

j. 

insight problems 


insular cortex 


intention 

Ajjll t .Waall 

internalization 

Vlxl 

interpretant 

obi 

interpretive response 


intersentential 

AXaaJI (Jlslj jSa 

interspecies 

jjJJ buS 

inlersubjective 


introspection 

/jl 

intuition pump 

AaIjJI A\ »^xa 

isocortex 


isometric capacity 

aJjLaIa j a ' iU A | 1 4-a-iujl 


(^u-gaij jUuVi 

isomorphism 

jlS-iB J&U1I 

Jerison, Harry 

eS jIa 4 

Jurgens, Uwe 
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Kahler, Wolfgang 


koniocortex 

l'' lac'll a ■''vnil ' a yM 

Lamarck, Jean-Baptiste 


Language Acquisition 
Device (LAD) 

Ailll i' il i.n^V 

language instinct 

Ailll o 

language organ theories 

A m ]]| . Ur_ i l-i, 

larynx 

5 jy jaJI 

lateral geniculate nucleus, Sl jill <A.ujjcJ 2 n<jH 

4_£j]L) A$_u**JI 

lateralization 

£ja Jil yijlsj]! jUaJVI i jj-d) ^jiKI Cf LJajll 

£Ujil £yjjj£j| 

L-Doba 

' el^l a a^LukaM Ljj — Jl 

learning potholes 


lexigrams 

(JlSJuVl ig^jLsnA 

Light frequency 

f. tliljJjj 

LIM1 kinase 

\ .jS .J\ .Jl ^jjj! Ajjik. 

limbic cortex 

A iQ_ y Ull .U\\ 

limbic system 


long-term potentiation 

(_5^oJI Jj JLj Jjjtlll 

Lorenz, Konrad 

jl^j jS 

machine addresses 

|i— jjjuiL^ aJVI 
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Macphail, Euan 

jjljJ tJjaSL# 

macrocognition 


macromolecules 

4 jvn i ClljJJ ja. 

magnetic solutions 


manic depressive 


Marie, Pierre 

jjjj 4(^jLa 

marker word 

4ajoiI_j 4 

medial dorsal nucleus 

4j_^gJall ol_jill 

medial frontal cortex 

^ Vi. .ijl'l A 11 o^uosll 

medial geniculate body, 

MGB 

A A \' l-i. .■jSf 1 - ■ 11 

medulla oblongata 

jikwJ 

meme 

4j1jVI Ajslijjl * jll «4 am1I 

mental engineering 

4 j\a MI 4 ■ n Vig 11 

mentalese 

4jiA.aH 4jtill jSall 4*1 

mentalistic 

(JSaJl 

mesencephalon 

li.j)V 1 ^LaJII 

mesodermal rod 

^ l-i v .i j^ll 4iiUl 11 <-ir. 

metabolic imaging 

( _ j jjjn-jill 

micro architecture 

- i-i.^."'11 cjjLui 4(3 jS.}11 pL iJI i—ijLui 

^All 
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microcognition 


microcrystalline 


micro-ccologv 


microevolution 

^1 j tiajjl j\ 

microgenesis 

jl ijAil! jjWi'l 

microorganism 

4 c \W t ** <1 

midbrain 

JajLii_jVl £Oall 

midbrain homologues 

iajuj ijVI _)iUaj 

midbrain tectum 

}->■ n_gV 1 jTwall ^ k,,i 

minimalistic sense 

jlLall ^_ya ■ W 11 

mitochondrial Eve 

(_5 1 i-sLJ) Aj 


JjVi 

mnemonic fetishes 

AjjIj CjLjSij jll < (JjljjSjll ^jLoo 

modelers 

■A^-AAill 0_^2k.l 

modifiers 

ol-iAxJl 

molecular genetics 

Aj-uJ>aJI ^lc- 

monad 

aJjI •>— 

monogamy 

C 1jjB 

monolithic innatism 

o Laxd-ill Aj^jaall 

monopolization 


moods 

Jxill ^ u<n 
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morpheme 

<>1)13 t.Kj ^nl 

morphogenetic 


motherese 

AJtl] JiUiJI 

motherese 


motor projections 

<i (JjLui_j 

mousterian 

LuU_j3 ^ 

MRI=magnetic resonance 
imaging 

■ '<•» ■"!' (jjj_jllj _jjj>waill 

myelin 

JjlatS (Jaju AjjAJ SjLoJ (jjhi.aH 

myelination 

^•UJl JjjSj 

natural selection 

t-jla-JoVI 

neocortex 

n W 11 o^)ti:lll 

neural circuit 

A ! 

Neural connection 

AiXuaC 

Neural Darwinism 

4j. Ajjjjjljll 

neural net 

A Mi^c. 4w* 

neural network 

4 < < , S~k9 11 A^-boJI 

neural tube 


neuroenibryogcnesis 


neurolinguistic testing 

4-ijLuJ 4. . ■■ ^.r, d)l _jl.£la.l 


919 



neurology 

i_)L<aC.Sn fdc. 

neuron 

<1 n. 

neuropsychology 

^ jiic. 

neuroscientist 

C-lL-aC-'l .dlfi. 

neurotransmission 

^ 11 (JJ jl~l.ll (Jaill 

neurotransmitter 

JS1 Jill 

Newport, Elissa 

LliuII 

niche 


node 

4jfi-aC. 0 JSC. 

noncorrelative 

JaliijVl f _£Sj V 

nongenetic evolutionary 
processes 

i"iljl*iv»ll 

nonlimbic 


nonlocality 


nonspecificity 

Ajc. jj^UI 

nonsymbolic 


noo-species 

JaUJI £ jj» 

noradrenaline 


nose brain 

t_aiSn 

notochord 


Nucleus ambiguous 

pi 'll 
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object 

obsessive compulsive 
Occipital cortex 
olfactory 
olfactory bulbs 
open-class words 
opera soap 
operand 
operator 

opponent processing 
oral tract 
orbital divisions 
orbital prefrontal 
Otx genes 
output nodes 
Owen, Richard 
pace maker neurons 
pain-projection systems 
pair bond 


(j-WaLoll 

iS J 

Ajjlj&Jl ^wcJI o^ia 

A^ju&aII Ajail 

Ajj i^jLuall IjJjVl 

Jjliullj A H t oil 

j4aJI 

Ajjl-lall ^LjiSVI 
^ 3 1 AjjIAaII (jJ-at ')<all 

jl >" ll 

JSC. 

J jLijjj 

£ Ub>U Ajdalill Ajju-oxJI \pL*S\ 
^ i"i* M > ya a tJllLajhla 

A^ak_jj]l Ajajl^)ll 
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paleocultures 

4 Vail iljliliill 

paleoneurolygisl uj*-» igjjUll '■« jy^ *1» LjU-ati jJic 

A.aj.'.tll yfl CjUI jjaJl wLdfil 

paleontological finds 


paleontology 

^ suji jui AjuiIjj) ^ 

JUT - " Jjju.aa.il 

paleoontologist 

** -ojAail jj . --*■» 11 oLaJI «.Ulc. 

paleospecies 

jj)l jill 

pallidum 

4 <-s.L*ll Sj2call 

panic syndromes 

(jialjC.1 4jaj]}tia 

Paradigmatic dimension 

^Laa-Oi Jill Jxjl 

paralinguistic 

Jilaj 

parallel distributed learning 
processes 

^ jljjllj A£~ jj^ll l" lljlaC. 

parallel distributed 
processing PDP 

AjC. jjj&ll 4-^.lla all 

lIjLa jia^o]] 

parasite 

Jjila 

parenting 

vM/t i_^ c - * j^sii 

parietal 

S?J^ 

parietal areas 

4jjl.laJI (jialLail 

parietal cortex 

^-ail ejju£ 

« 
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parkinsonism 


Passingham, Richard 


past participle 

ill 

Penfield, Wilder 

jjLI J 1 

periaqueduct 

4 V-i /-.\1 oljill 

peripheral nervous system 


personhood 


PET=positron emission 
tomography 

Cjlxjj'ilj jjj i 

pharynx 

fjXU\ 

pheromone 

(jjxjA 

phoneme 

(^yjaalil a-ii. jj 

phonemes 

JLil jj_al ^y^sCiC.'j LllLojjjiil 


(^Ul ^JaLeJI 

phonology 


phrasing 

(Jjl jbc. dlLnijJI aAui&ij 

phrenology 

LoJlII 4_lJj3 

phyletic dwarfism 

Jsjf- ‘tA^ fj£ 

phylogenetic biases 

lAA 

phytogeny 

jjC.j e-jJlill 

physical isomorphism 

JLjM JiUUI 
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Piaget, Jane 


Pidgin language 

AiUI 

Pierce, Charles Sanders 

t jjj>jii 

pleistocene 

»*' < W11 J ■ 11 JiStE- 

V 1 

Ploog, Detlev 


pons 

11 

posterior cortex 


predicate 

A i 

prefrontal cortex 


prefrontal intelligence 


prefrontal lobe 


prefrontal lobes 

'-^11 (jL-asll 

prefrontal lobotoniy 

^ j ja I' )Tuj! 

prefrontal projections 

4 ^ i5 4 * U^C. 

pre-nialadaptation 

(3jLj ijSi c jajj 

premotor interneurons 

4 '“11 Aiy --<■» 11 LXiJ! 

prepared learning 

^ jl.ta.lJ ^gJc- ebj j»l*^ll 

primary neurons 

AJjVl a^*JI b^UJI 

primary visual cortex 

AjJjVI S_j2iall 

principal sulcus 

^jjouj^ll J_j.ii.Vl 
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principalis region 

A Uul 4ql-iV. 

Problem of agency 


processing 

A jl tJ.j3r.i~n 11 

processor operation 

Ji.irto.ll 4 jLoC 

projection 

4j.i. sir- AJLuij 

projections 

11 (JjLajll 

proper mass 


prosencephalon 

jl £wtdl 

prosodic 

4ji <i ilia ill*! 11 

proto language 

4jljl 4jtJ 

proto type 

t 

cA? 1 

prozak 

(t _ jliiSV 1 JjJa jlSc.) till jjjjil 

psychotropic drugs 

JkJl ^ S jjjaII jjaliJI 

pyramidal cells 

4-i/a^J! Li'ilaJl 

receptivity 

4_Jjli 

reciprocal altruism 

"AJjUill AjjjJI" 

recurrent net 

4ju\Z*1\ 4^1 

Red nucleus 

ol_jjll 

reductio ad absurdum 

i. *tl«kll 

reductionism 

AjjLoJI 4_dl 

reductionist 
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reference relationship 


referent 


referential form 


referential link 


referential specifity 


reflexive logic 


regional cerebral blood flow 
(rCBF) 

Q-«JI (jjLlia (J}2J 

regularities 

<^U1I .iE-1 jil! t4 ^jjl 

reification 

j j-sJjj 

relay nuclei 

Cibjj 

representational 

JA^\ 11 JiUill 

isomorphism 

representative art 

iJ 0^' 

resonant chamber 

jljj!! <_L 

retinoic acid 

oS 3 ^ 

retrograde selection 

l _ s C-\jsJjjj\ ujlaJjjVI 

Rhinencephalon=nosc brain 

p- La-ill 

rhombencephalon 

^-41^11 p- La-ill 

ritualization 

^ ^U2i]l cbVI 

rituals 


Robert Seyfarth 
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Rosch, Elenor 


scalar expansion 

aLajVI 

scientific psychology 


segmentation 


self-consciousness 

tliiilL jll 

self-determination 


self-representation 

iJLj! jjl (jLaj jl ^ j > 

semantic features 

diLojuikil 

semantic theories 

^ »»aJV Jl 

semanticist-semiotic theorist 

djLo^iL*JI e-Loic- 



semiology 

o_jLuVI AiJ jJc. t 3- ,- v tUa.ai.fl.lm 

semiotic relationship 

Aj jLiij aS^Ic. 

semioticians 

ujLa^UI C-Lalc. 

semiotics 

j_CX_)3l J LllljLiyi dlVV -J < 



sense 

»jlsudl 

sensorimotor 

■ 

sentience 

J ji ^ J ^Je- » AjIaj 

serotonin 


set generalization 

Aj3 



sexual dimorphism 
sexual exclusion 
sexuality 

sexually dimorphic 
Shipman, Pat 
Siamese Twins 
sickle cell anemia 
sickle cell hemoglobin 
sign 

sign token 
signal 

signature whistles 

signified 

signifler 

signs & objects 

simbolic reference 

single-celled organism 

Skinner P. F. 

Snell, Otlo 
software 
Sokoloff, Allan 


/jj."*<■«*.H jjj JfLill i— 

■ ulaJl juajJl 
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<a^Lxll <~i]l 

SjUil t*La!2lc. 

ejljJb (-jjjstill jjiua 

JjllJl 

cMI 

dllc. C-'ljLiyl 

. t._ij . 

jjjl tjn.,i 
( jjj 
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solipsism 


somatization 


somatosensory 

yH-W*- 

specific correlates 

A^C.jj tllLojlitLa 

spinal cord 

<J*JI 

Star trek comunicators 

aJIJL-cijVI 

statistical potholes 

< 

4 * t — 

Stem cells 

Aje. wil A II 

Steven Pinker 

jSji) (jSLjlui 

stimulus generalization 

A \ i<oll ^vo»T) 

Striatum corpus 

^ ■*!•> 11 

structured language 

_pj eljj <2 jI j AJtl tAjjljj AiJ 

subatomic 

UJ J 

subglottal 

^yjLbjill >-)~>"i 

subject 

A_JI 

** * 

subsong 


substitution relationships 


substructure 

4 4 \\ '\\ 

super conductivity 

JjUo 


11 

superior colliculus 

LjkJI A^l j]l 
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surplus capacity 

AajoiII (jiajli 

Sylvian Assure 


symbiosis 

Jalfiill 

symbiotic organism 


symbol 


symbolic compulsion 


symbolic reference 

AjVo Jl 

symbolic threshold 

Aj j* 6 _)ll A f w 11 

sympathy 

c VhU'i 

synapse 

oJ^.1 j Aj^ub AL-a j 

synaptic connections 

-•« jpll l **. t. * 

synaptic level 

^ Ij-irutjl jfjJI (J J ‘itMia 

syntactic 

Ajjajll Ajidl 

syntactic relationships 

J^-% 11 AjjLuII vJljla^Lxil 

syntactically structured 
speech 

0 

AloaJI c.Lli .ic-l 13aj 

syntagmatic dimension 

. x .» ill 

syntax 


syntax-learning 

JajJI cljj .lc.1 j3 jiLo 

syrinx 


tectal regious 

A-iaJ=uuJI 
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telencephalon 

J!&}\ £1^1 

temporal 


Temporal gyrus 


temporal lobe 


thalamus 


The binding problem 

^-aLa.11 A K » *u> 

The grounding problem 

^_s! _yll a iK 1 V 1 

theory of mind 

3*1 ja) (JSaJl 

theory of mind module 

" 4-lmLkjji oJta. j 

threshold effect 

A m 11 

tonality 


topology 

t _ y ijuu]l ^tSjall ^1 ( 



trigeminal 


Turing Test 

0j jy 

Turing, Alan 

‘i z^jJ 3 

universal grammar 

J-aLiiil ^Liij 

unlearning 

_) '* -^*11 jl ^»W*?H j*t <a 

upper Paleolithic 


ventral horn 


ventral midbrain 

.k^/V' A-JI 
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virtual 


virtual architecture 

jsuj i_j jLJ 

virtual knowledge 

•Li iliJI 

virtual reference 


Visual projections 

AjJ.fl'll (Jjluljll 

vocal sound 

JaiUI 

vocalization 


voice-onset time 


volume 


Vygotsky, L. S. 

•(_>“] • JJ 

Walker, Alan 

j^' l -£jj 

Wernick’s aphasia 

tdij A joua. 

Wernick’s area 

1 1 ij ^ 4oli<i» 

Whorf, Benjamin Lee 


wiring process 


working memory 

2 jSljll 

xenotransplantation 

t jj 1 ' 

Yanomamo Indians 

^ya 1 _ ’» ■* j _^aLa^j\j 



zoo-species 
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jiiuj j_Jajj jajj C)l jLiV I 4 1 U o j ^ 
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/jx JiJI jjjjjl i. ju£ :<L«u£a1I jjC nlai t :,jljixJ AiiS dj^a.1 • 
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_^aC ^3 Liaj_^sl i 'ff t i_u£JI ^ya I33C- Ai^a-all ^Jlc AluiLuJ 
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